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The present paper is a critical review of contemporary research 
upon appetite.? My aim is to review the work of others and relate 
my own to it, to propose a reformulation of the field in terms of 
partial hungers, and to make several suggestions for future re- 
search. 


APPETITE IN RELATION TO BopILy NEED AS REVEALED 
BY THE SELF-SELECTION METHOD OF FEEDING 


Bodily Need and Survival 


A bodily need is here defined operationally in terms of depriva- 
tion and survival of the individual. If a rat or man is deprived of 
oxygen, he can survive a few minutes. If deprived of water, in the 
presence of all other nutritive substances, he can survive a few 
days. 

Richter and collaborators (56) determined the survival time of 
rats maintained upon air and water plus one other nutritive ele- 
ment. With separate groups of animals they tested singly each of 
five fats, five carbohydrates, and six proteins. In terms of the 
length of survival the food elements within each group were 
ranked in an order of their beneficial effect in sustaining life. 
Among the fats (olive oil, lard, wheat germ oil, cod-liver oil, pea- 
nut oil, perilla oil), life was maintained longest upon olive oil. Of 
the carbohydrates (dextrose, sucrose, starch levulose, lactose, 
galactose), lactose gave the longest survival. Among the proteins 
(casein, desiccated blood fibrin, egg albumin, lactalbumin, hemo- 


! The writer is indebted to Professor Donald G. Marquis, of Yale University, 
for helpful criticisms of this manuscript and to Professor Robert M. Yerkes for 
Suggesting that this paper be prepared. 

* | am not acquainted with a similar review of this rapidly developing field. 
There is, however, a comprehensive bibliography on psychodietetics by Fritz (26) 
with references (pp. 42-45) on appetite. 
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globin, dialyzed egg albumin), casein was found to give the longest 
life. 

Incidentally, the purpose of this work was to determine ex- 
perimentally which representative of essential food elements could 
best be offered to rats in the self-selection feeding experiments 
described below. 


The Seif-Selection Method of Feeding 


It is well established that animals, including the human infant, 
if given a free choice among the components of an adequate diet, 
select proportions of fat, protein, carbohydrate, minerals, vitamins, 
and water, which lead to normal growth and to the maintenance 
of health. The studies of Evvard (22), Osborne and Mendel (44), 
Mitchell and Mendel (41), Davis (15, 16, 17, 18, 19), Harlow 
(29), and Richter and collaborators (1, 47, 48, 49, 50, 51, 52, 53, 
54, 55, 56, 57) are the better known works substantiating this 
principle. It is obvious, of course, that, before standard synthetic 
diets were ever heard of, wild animals somehow managed to locate 
foods, select, and so far as possible balance their diets from the 
edibilia of forest and plain.® 

In a basic experiment, Richter, et al. (56) gave rats complete 
freedom of choice among 11 pure food elements—3 solid foods and 
8 liquids—each presented in a separate container. The foods were: 
casein, sucrose, olive oil, 3% solution of sodium chloride, 8% solu- 
tion of dibasic sodium phosphate, 2.4% solution of calcium lac- 
tate, 1% solution of potassium chloride, dried baker’s yeast, 
cod-liver oil, wheat germ oil, and water. The quantities of each 
element ingested daily were measured; liquids were kept in special 
graduated containers to reduce evaporation to a minimum and 
facilitate measurement. 

Under normal free-choice conditions the proportions of food 
elements ingested from day to day are found to be remarkably 
constant. These proportions, however, change under such special 
conditions as pregnancy, lactation, the disturbed metabolic state 
produced by removal of a gland, deprivation of an essential ele- 
ment in the diet, and probably they vary with age, disease, tem- 
perature, emotional state, etc. 

The growth curves of rats maintained on a self-selected diet 
parallel those on McCollum’s standard diet (actually the self- 


* There is an extensive literature dealing with practical problems in feeding 
domesticated animals by the free-choice or cafeteria system. A few references can 
be found in an earlier paper (66). 
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selection group grew a little more rapidly than the animals on the 
standard diet). Davis (15), also, found that newly weaned infants 
grew exceptionally well and were active and healthy when fed 
upon the free-choice system. 

Richter is convinced that the self-selection method of feeding 
is an important tool for exploring and solving not only the prob- 
lems of appetite but also those of metabolism and of gustatory 
functions of the brain. The basic fact is that self-selection main- 
tenance yields excellent returns in terms of health, growth, and 
reproduction; and the method makes it possible to observe ac- 
curately the intake of each separate food element as well as changes 
in food selection with this or that deprivation, disorder, or bodily 
state. 


How Far Is a Self-Selected Diet Adequate 
To Meet Bodily Needs? 


The results of self-selection feeding experiments are really quite 
impressive—so impressive, in fact, that in some quarters they 
have led to the claim that appetite is an almost infallible guide to 
the needs of an organism. 

Davis (18) has enthusiastically endorsed the self-selection 
method of feeding infants and children, but at the same time she 
has warned against exaggerated claims, noting that there are 
limits to the trustworthiness of appetite as a guide in eating. For 
instance, appetite does not protect us against the ingestion of un- 
familiar poisonous plants and animals. Time and again not only 
children, but adults as well, have ingested poisonous fishes and 
mussels, inedible mushrooms, castor-oil beans, and poisonous 
berries. 

We all know that poisons for various pests are ingested by the 
victims for which they are intended. The poisonous substance 
may be tasteless or else concealed by the taste of a wholesome food 
element. 

On the other hand, Franke (25) has reported some observations 
upon the ability of rats to discriminate between diets which have 
varying degrees of toxicity. He demonstrated that rats are able to 
detect small quantities of selenium in foodstuffs. The practical 
importance of Franke’s study lies in the fact that selenium is an 
element of toxicity in certain kinds of vegetation. Residents of 
districts in which there is considerable seleniferous vegetation 
believe that range animals are able to recognize the poisonous 
plants and eat only the normal or the least toxic forage. It was 
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this belief which led to Franke’s experiments. His work provides 
a clear instance of the avoidance of a toxic element. When given 
a choice between two toxic diets, rats selected the less toxic; when 
selenium in small quantities was placed in the maintenance diet, 
there was a restriction of food intake. 

A number of investigators have concluded that appetite is 
fallible as a guide to the needs of the organism. Wilder (62), for 
example, produced rickets in rats by maintaining them upon a 
rachitogenic diet. He then offered them a choice between two 
diets, one of which was rachitogenic, and the other, presumably, 
‘“‘antirachitic.’’ He concluded that rats maintained upon a rachito- 
genic diet do not select on the basis of nutritional condition when 
given a brief choice. They show decided preferences which, Wilder 
claims, depend upon maintenance conditions. He suggests that 
the degree of familiarity of one diet relative to another is an im- 
portant factor in determining food preferences. 

Using the diets employed by Wilder, Young and Wittenborn 
(71) ran a preference test between cottonseed oil and this oil plus 
vitamin D to see whether the vitamin, known to alleviate rickets, 
would be selected. They found that neither normal nor rachitic 
rats discriminated preferentially in favor of the vitamin. Davis 
(15), however, has reported that a rachitic infant, when given a 
free choice among a variety of foods, took great quantities of cod- 
liver oil until he corrected the rickets! 

Jukes (34), in a self-selection feeding experiment, found no 
evidence that chicks deficient in vitamin G discriminated between 
diets containing and diets lacking the vitamin; the same was found 
to be the case for vitamin A. It is possible that, when the proper 
choice is not made in a self-selection diet, this is because there is no 
discriminable taste difference between the presence and absence 
of some essential food element. The chicks, Jukes found, avoided 
diets containing more than 2% of salt, those containing more than 
.03% of quinine sulfate, and those with more than 2% of powdered 
citric acid. 

In another experiment, that by Kon (37), young rats were 
offered a choice among sucrose (later changed to rice starch), 
caseinogen, and a salt mixture. He found a voluntary limitation 
of protein intake well below the standard accepted as necessary for 
the rat. Using a ready-made diet consisting of the same ingredi- 
ents but containing considerably more protein, litter-mate controls 
were found to make much better growth gains. The implication 
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of the experiment is that a ready-made diet may be superior to the 
free-choice method of feeding.‘ 

Finally, Dove (20) has affirmed that the nutritive instincts 
vary from individual to individual, and that some individuals 
appear wise and others unwise (less wise) in their choice of food- 
stuffs. These individual differences, he believes, contraindicate a 
group technique of self-selection feeding for animals and children. 
But to the reviewer it seems that Dove's interpretation in terms 
of wisdom and unwisdom does not necessarily follow from his data. 
Individual differences in the selection of foodstuffs may some day 
be explained directly in terms of the animals’ metabolic states. 

The above studies have made it clear that appetite is not an 
infallible guide in the selection of foodstuffs. But, on the other 
hand, the bulk of evidence indicates that when an animal or infant 
is offered a variety of foods from which to choose, he can to an 
amazingly high degree select a diet which is balanced, adequate in 
calories, and one which leads to normal growth, health, and re- 
production. 

The question which experimenters must ask, therefore, is this: 
How far, to what extent, do animals select a diet from the avail- 
able food elements in accordance with their metabolic needs? The 
self-selection principle is certainly valid within limits. To deter- 
mine those limits is a problem for the laboratory rather than for 
speculation. 


Food Selection Under Special Conditions 


Deprivation. When an animal is deprived of some needed ele- 
ment there is ordinarily a marked disturbance of behavior until 
the need has been met. 

Thus, Richter, Holt, and Barelare (55) have noted that when 
rats are deprived of the vitamin B complex they develop an over- 
whelming appetite for it whether it is presented in the crystalline 
form or in aqueous solution. These investigators write: 

This is shown by the fact that the rats found the bottles at once, even 


when as many as twelve other containers filled with different foods or 
solutions were present in the cage at the time. It was difficult to stop the 


‘ The conditions of Kon’s experiment are not above suspicion. For one thing, 
he had only six rats, two of which died during the experiment. And choice was 
limited to three elements—a plan which could not give a complete self-selection 
regime. Also, vitamins were force-fed: each rat was given by hand two drops of 
cod-liver oil and .25 cc. of watery extract of brewer's yeast equivalent to .5 g. of 
dry yeast, per day. 
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animals from drinking the substance, once they had tasted it. Efforts to 
remove the bottles were met with fierce resistance. The bottle was held 
tightly with both paws and even with the teeth. By reaching far into the 
bottles the rats made an effort to obtain every remaining drop of the 
vitamin. 


In an earlier study Harris, Clay, Hargreaves, and Ward (30) 
reported that, in vitamin B deficiency, rats definitely prefer foods 
which contain the vitamin to those which lack it. Thus, one 
group of rats will select a cocoa-plus-vitamin diet, and another 
bovril. If the vitamin is shifted from one diet to another, the 
rats become ‘‘re-educated.”” The ability to discriminate among 
diets and to select those containing the vitamin is assumed to de- 
pend upon an association between the distinctive smell, taste, or 
appearance of a diet and an experience of the curative effects 
which immediately follow its consumption.® 

Green (28) has described a peculiar craving of cattle due to 
phosphorus deficiency in the soil and consequently in the diet. 
Lack of phosphorus leads cattle to eat bone. Young cattle brought 
up in areas carefully cleaned of bone showed osteophagia the first 
time bones were displayed. 

Carlson and others have referred to a special salt hunger. 
Animals deprived of salt are known to travel many miles to the 
“salt licks.”’ Again, if an air-breathing organism is deprived of 
oxygen, as in drowning, a frantic struggle to reach the air im- 
mediately ensues. And water deprivation leads to a vigorous and 
persistent attempt to obtain the needed liquid. 

So far as I am aware, no one has adequately studied appetite 
by depriving self-fed animals systematically of one food element 
after another. 

Pregnancy and Lactation. Using the self-selection method, 
Richter and Barelare (49) determined the intake of female rats 
when given a choice among 11 nutritive substances. Each animal 
was kept in a separate living cage. With the normal intake of 11 
foods as a base, changes of food ingestion during pregnancy and 
lactation were noted. 

In pregnancy and lactation the appetites for protein (casein) 
and fat (olive oil) show definite and marked increases, as measured 
by changes in quantity of the elements ingested daily; after wean- 
ing there is a return to the normal level. The carbohydrate (sucrose) 


5 It is still an open question, however, as to how far such training is a matter of 
chemical readjustment and how far a matter of learning. 








THE EXPERIMENTAL ANALYSIS OF APPETITE 135 


appetite, however, does not increase; there is even a slight decrease 
of carbohydrate intake during pregnancy with no essential change 
during lactation. In gestation and lactation there is also an in- 
creased intake of sodium chloride, sodium phosphate, and calcium 
lactate, as well as several other changes in the balance of the ele- 
ments ingested. 

In another study (1) rats were observed to ingest, on the 
average; more than twice as much sodium chloride solution (3%) 
in the 10-day period following conception as in the previous 10- 
day period. Further, they consumed over three times as much 
salt in the second half of gestation as during the first half of the 
period. 

Surgical Operation. When the adrenal glands are surgically 
removed, rats ordinarily die from excessive loss of salt in 10 to 15 
days following the operation. But Richter (47) found that adrenal- 
ectomized rats, when maintained upon the self-selection system, 
ingested enough salt to keep themselves alive and free from the 
symptoms of insufficiency.® 

The average daily intake of tap water decreased from 16.5 cc. 
for the 10 days before adrenalectomy to 3.4 cc. for the 20- to 30- 
day period after adrenalectomy, while the intake of the 1% salt 
solution increased from 16.9 cc. for the 10-day preoperative period 
to 27.6 cc. for the 20- to 30-day postoperative period. Some rats 
ingested 10 times as much salt after adrenalectomy as before. 

In this connection it is interesting to note that adrenalectomy 
lowered the gustatory threshold for salt (48). With a group of 20 
normal rats the salt taste threshold, as determined by the self- 
selection method, averaged 0.055%, or about one part of salt to 
2000 parts of water. With a group of 8 adrenalectomized rats the 
salt taste threshold averaged 0.003%, or one part of salt to 33,000 
parts of water. Richter comments that the operated animals 
showed a great craving for salt even when offered in a solution so 
weak that it could not possibly have had any beneficial effect. 
And he concludes that adrenalectomized rats ingest more salt, not 
because they learn that salt relieves their deficiency discomforts, 
but because of chemical changes in taste mechanisms of the oral 
cavity, giving rise to an enhanced salt discrimination. In this 

* The salt needs of 19 normal rats were first determined by the free-choice 
method, using a 3% salt solution. The normal need was found to be 0.577 g. per 


kilogram body weight per day as compared to 0.659 g. which are in the standard 
McCollum diet. 
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connection, see also the study of Richter and MacLean (58). 

When the parathyroid glands are removed, rats ordinarily lose 
weight, develop symptoms of tetany, and die. If parathyroidecto- 
mized rats are deprived of calcium or fed a diet with a low calcium 
content, they show a high mortality. In one experiment Richter 
and Eckert (54) found that 13 out of 25 of these animals died, in 
most instances within the first 24 hours following the operation. 
Surviving rats developed tetany for at least 10 days and lost 
weight for 10 to 20 days. When such operated animals, however, 
were given free access to calcium solutions (lactate, acetate, 
gluconate, and nitrate) they made selections of calcium which 
reduced their mortality to zero, greatly improved the tetany, 
and either eliminated or reduced the loss of weight. 

Following parathyroidectomy the appetite for calcium was 
definitely increased in 17 out of 18 rats (52). The average daily 
intake of a 2.4% solution of calcium lactate for these animals was 
3.9 times as high after the operation as before. Parathyroid im- 
plants in five animals caused the calcium appetite to return to its 
normal level, as shown by measurements of the daily calcium 
consumption. 

It is apparent from these remarkable results that the method 
of self-selection feeding can be employed to investigate the regula- 
tion of metabolism by the ductless glands. And further, the meth- 
od saves the lives of rats which would die if offered only an in- 
flexible standard diet with fixed and inadequate proportions of the 
essential food elements. 


Interrelationships of Appetitive Demands 


Lest the reader conclude that the relation between bodily need 
and appetite is a simple one, I will point out that the appetites for 
different food elements are complexly interrelated. A surgical 
operation modifies not one appetite but several. Deprivation of 
one element may have multiple effects upon the demand of the 
animal for others. A special state, such as pregnancy, is marked 
by complex appetitive changes. A few specific instances of the 
complex interrelationships will be considered. 

In vitamin B deficiency (50, 57) there is not only an increased 
craving for the vitamin but also for fat, and a marked aversion to 
carbohydrate and protein. Richter, et al. (57) note: ‘““The craving 
for fat and yeast and the aversion toward protein and carbohy- 
drate, are as characteristic signs of vitamin B deficiency as the 
anorexia, weight loss, activity decrease, bradycardia, and the 
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altered state of the vaginal epithelium.’’ One of the appetitive 
changes—the aversion to protein—suggests an organic disturbance 
in protein utilization which as yet has not been detected by ac- 
cepted biochemical methods. 

As noted above, removal of the adrenal glands increases the 
salt appetite; but this operation also increases the appetite of 
some animals for sodium lactate (tenfold in some instances) and 
for sodium phosphate solutions. 

Parathyroidectomized rats not only select more calcium, but 
also exhibit an aversion to phosphate. Such animals demand a 
diet high in calcium and low in phosphorus; they refuse to partake 
of diets low in calcium and high in phosphorus. Just how the para- 
thyroid glands function in regulating calcium and phosphorus 
metabolism is a problem for the physiologist. In this connection, 
Richter and Eckert (54) observed in some of their parathyrcid- 
ectomized rats a fairly regular cycle of calcium appetite with a 
frequency of 15 to 20 days. The explanation of such appetitive 
cycles is at present unknown. 

In view of facts such as these it becomes apparent that the 
variation of one special condition of bodily need affects simul- 
taneously the demands of the organism for several food substances, 
and that in addition to special appetites there are special aver- 
sions. Before such complexities can be explained by the physiolo- 
gist and biochemist it will be necessary to learn more about 
appetitive behavior and the conditions which regulate it. 


THE RELATIVE DOMINANCE OF APPETITES AS REVEALED 
BY THE Foop-PREFERENCE TECHNIQUE 


It is methodologically important to distinguish bodily need— 
an objective nutritional concept—from the manifestations of need 
in behavior. The terms appetite and aversion are commonly used 
to designate the basic organic conditions of an organism which are 
revealed directly in appetitive and aversive behavior.’ It is con- 
venient to differentiate appetites by naming the substance for 
which a demand is shown, as a calcium appetite, a salt appetite, 
an appetite for protein, an appetite for water (thirst), etc. 

’ Appetitive and aversive behavior, considered together, constitute the two 
basic forms of drive. The word drive designates persistent goal-oriented behavior 
which typically disappears when the animal makes the consummatory or goal re- 
sponse. Drives are characteristically acquired, but their basic determining factors 
are unlearned. Drives can be distinguished both in terms of the goal responses 
which bring quiescence and in terms of specific, though complex, physiological 
processes which are part of the complete stimulation-response sequence. 
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The remarkable results of the self-selection feeding experiments 
of Richter and others have been interpreted in terms of bodily 
need, but these same observations are important to the student of 
behavior. Changes in the day-to-day intake of a given food ele- 
ment imply corresponding changes in appetitive behavior, even 
when behavior as such has not been directly observed. 

But, although the self-selection method reveals changes in 
appetitive demand, it does not reveal the degree of such changes 
in terms which permit a direct comparison of two appetites; nor 
does it reveal the relative strength of appetites. Food-preference 
studies, by contrast, are primarily concerned with the relative 
dominance of various appetites, one over the other; and with shifts 
in the hierarchy of appetitive demands. In this respect, preference 
studies supplement the picture of appetitive change which has 
been given above. 

It is now our purpose to present the main results of the food- 
preference studies. 


The Method of Observing Food Preference 


Preference is shown by the quality of choice and by the con- 
sistency of selection in a series of trials. In the writer’s technique 
(64) the primary aim has been to observe the quality of choice 
during an extended series of paired presentations rather than to 
measure the quantity of food ingested. 

With this method the rat is trained to run back and forth be- 
tween a starting-box and a pair of glass tubes containing the test- 
foods. As soon as the animal has manifested a choice (1 to 4 
seconds), the test-foods are lowered out of reach and are not again 
presented until the rat has returned to the starting-box and its 
door closed. A shuttle pattern between starting-box and test- 
foods is readily learned. 

The technique accomplishes several things: It controls the 
path of approach to the test-foods by starting the animal always 
from the same position in space; it gives the experimenter time to 
adjust and reverse the pair of test-foods and to record an observa- 
tion between successive choices; it provides a measure of the run- 
ning activity of the rat to obtain the preferred food.*® 

To control the possibility that the position of a food rather 


8 Activity is expressed in terms of the number of runs per minute or per 5- 
minute period. A signal lamp flashes minutes, and these are indicated on the 
record. No time is lost in the starting-box, for the door is opened immediately 
after closing with the rat inside. 
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than its quality determines the choice, it is necessary to inter- 
change the relative positions of test-foods systematically. Harlow 
(29) presented foods in four positions and shifted their locations 
from test to test. Other investigators have used a haphazard and 
constantly varying arrangement of grains or food containers. 
Young has consistently presented two foods side-by-side and inter- 
changed their positions on alternate trials. 

The writer’s preference test calls for a 15-minute period of 
observation. This is usually ample to discover the preferential 
relationship between two test-foods. Under some conditions a 
5-minute period is sufficient. 

Criteria have been developed for scoring the data sheets (69, 
p. 582; 70, p. 40). Applying these criteria, one can readily deter- 
mine which sequences of trials reveal a preference and which do 
not. Not only the kind of preference, but its consistency and 
whether it strengthens or weakens as the series progresses, can be 
readily told from the record. 

Rats typically reveal a consistent preference throughout a long 
series of trials, or they show no preference at all. I have tried by 
various manipulations of the apparatus to force an indiscriminate 
animal to reveal a preference between two foods, but have found 
no certain way of doing so (69). Failure to manifest a preference, 
however, is just as significant as preference, for it indicates ap- 
proximate equality of demand for the two foods. 

When preference is not shown, the feeding behavior conforms 
to one of two patterns: (1) The food located at a given position— 
the animal’s right or left—is selected on every trial regardless of 
its quality; this we have called spatial determination. (2) The 
rat nibbles first one food and then the other, back and forth so 
rapidly and in such an irregular manner that one cannot be sure 
what preference (if any) is present; this behavior we have called 
alternate eating or the sampling reaction. 

Some principles of preferential behavior will now be con- 
sidered. 


Preferential Series and the Continuum of Demand 


For a given animal, test-foods arrange themselves into a 
transitive series or sequence, 1.e. if A is preferred to B, and if B is 
preferred to C, then A is preferred to C (63, 64, 65). I have never 
found an exception to this serial principle nor do I know of an 
exception to it in the literature. If, after discovering a sequence 
such as A>B>C, it should later turn out that C >A, the assump- 
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tion must be made that the total preferential relationships have 
changed on account of a modified demand for A or C or both. A 
retest would most likely reveal a new transitive series such as 
B>C>A or C>A>B. 

Two foods may occupy very nearly the same position upon the 
continuum of demand, lying so close together that no preferential 
discrimination can be observed with the methods at present 
available. Series in which approximate equalities of demand occur 
are conveniently represented as follows: A>B=C>D=E>F. 

As yet we do not know how long a series can actually be 
demonstrated. In one experiment (65) six foods readily arranged 
themselves in preferential sequence, and, judging from the ease of 
ranking these six, it is reasonable to assume that a considerably 
more extensive series could be formed. 

In locating an unknown food within a preferential series a test 
is first run between the new food and the middlemost one in the 
series. Then a preference test is made between the new food and 
some other above or below it. Proceeding in this way one can quite 
easily place the new food within the known series. 

When rats are maintained upon a standard diet the preferential 
sequences of the different animals are strikingly uniform. Individ- 
ual variations in the preferential rating of nearby food elements 
do appear, but with foods remote in the sequence the individual 
deviations are rare or nonexistent. Such individual deviations as 
occur can, in some instances, be shown to depend upon the organic 
state. For example, at one stage of the experimental reversal of 
the preference of sugar to wheat through the controlled prefeed- 
ing of sugar (70), some animals preferred the wheat and others the 
sugar; but with all, the preferential trend was in the same direc- 
tion. Continued prefeeding of sugar reversed the S>W preference 
for all rats; but inasmuch as the animals changed at different rates, 
some preferred one food and some the other during the transitional 
period. Eventually, as our knowledge of the balances and com- 
pensations of appetite increases, these individual differences will 
acquire physiological significance. 

The noteworthy fact, however, is not the magnitude of the 
individual differences but rather the uniformity, consistency, and 
lawfulness of the preferential relationships within a group of rats 
maintained under controlled dietary conditions.® 

* I was so much impressed with the uniformity and orderliness within these 


appetitive series that I formerly attempted to examine preferential relationships 
with the psychophysical methods (64, p. 315). Despite many hours of study 
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We are led to the conception of a single continuum of appetitive 
demand upon which every food element belongs at a given instant. 
A preferential sequence reveals the relative location of the foods 
tested, but not, of course, their absolute positions upon the demand- 
continuum. 

Although the pattern of food preferences is surprisingly stable 
when the animals are maintained upon a constant diet, it would be 
misleading to assume that there is any immutable order within the 
sequence. The emphasis, rather, should be upon changes of 
preferential relationships, upon trends, mutations, individual dif- 
ferences. 


Preferential Trends and Shifts of Relative Demand 


When a preference is strong, almost every choice for an in- 
definite number of days consistently favors one and the same 
food, and the rats within a group are strikingly uniform. For in- 
stance, in one experiment a group of 12 rats developed a stable 
100%” preference of sugar to wheat which lasted for most of the 
animals more than a week. In another experiment the preference 
of milk to flour was so marked that the test was run only one day; 
on this day a group of eight rats made a total of 483 choices, no one 
of which was the choice of flour and only 32 of which were in the 
form FM or fM (nibble or taste of flour followed by ingestion of 
milk). But when a weak preference is present, there is much in- 
discriminate eating with marked individual differences—some 
animals preferring one food and some the other. 

Preferential trends (65), 7.e. consistent changes in a given 
preferential direction, have been repeatedly observed. Thus, if A 
and B represent any two foods, an individual rat may respond 
according to any one of these three patterns: 


(1) A>B 
(2) A=B 
(3) B>A 


The trend is invariably from one of the above patterns to another. 





upon the problem, I met with only partial success. The difficulties are these: (1) 
Preferential relations are not completely steady, but shift more or less with condi- 
tions, especially with the continued ingestion of the foods served on the preference 
apparatus. (2) The facility (or difficulty) of sensory discrimination between two 
foods appears to vary from one pair of test-foods to another as well as with the 
sensory equipment of the animal. (3) Our three criteria of preference give slightly 
different indices of the distance separating two foods on the demand-continuum. 
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Typically the change is from (1) to (2) and then to (3), or the 
reverse of this, i.e. (3) to (2) to (1). Ordinarily the trend moves 
along gradually and in the same preferential direction for each 
individual rat; but, as noted above, since the animals do not change 
at precisely the same rate, but differ in the phase of a shift, there is 
commonly an intermediate stage during which some animals prefer 
one food and others the other. 

Occasionally, however, a transition from stage (1) to stage (3) 
or from stage (3) to (1) appears abruptly; it is clearly observable 
within the 15-minute observation period. When this occurs, we 
speak of the shift as a mutation or reversal of preference. 

When rats are first becoming habituated to the preference ap- 
paratus or when a new pair of test-foods is introduced, there is 
typically an adjustment period characterized by (a) increasing 
frequency of choice of the preferred food’® and (b) increased run- 
ning activity as shown by a steady gain in the number of choices 
made per minute or per 5-minute period. In other words, there is 
both an increasing consistency in preference, as shown by the per- 
centage of choices of the preferred food, and more frequent runs 
per unit time to obtain the preferred food. 

After habituation to a pair of foods, if a new food is substituted 
for a familiar one, another trend appears. If the new food is less 
demanded than the one for which it was substituted, the trend 
continues in the same direction and may even be accentuated. If 
the new food is more highly demanded than the one held over 
from the previous test, the prevailing trend more or less gradually 
reverses. The trend thus depends upon the degree of habituation 
to a pair of test-foods and also upon the relative demands for these 
foods. 

In addition to one-directional trends we have also observed 
cycles in which there is an alternating between two. kinds of pref- 
erential behavior. Cycles of demand have also been reported by 
Evvard (22), Davis (15), Richter and Eckert (54), and others. It 
is important that they be investigated further in the hope of 
throwing light upon the conditions of their occurrence. 

Preferential trends and cycles imply a shift in the relative 
demand for two test-foods, but the same change conceivably can 
be explained in different ways: (a) as an increase in the demand for 
one food, (b) as a decrease in the demand for the other food, (c) 
as a simultaneous change in both demands. 

10 Apparently there must be at least a small amount of trial of both foods before 
a preference appears. 
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Mutations and Reversals of Relative Preference 


The appetite for fat is moderately high when rats are being 
deprived of this substance in their diet, but, on the other hand, the 
feeding of fat can readily satiate the craving. In one experiment 
(65) I found that some rats preferred butterfat (B) to wheat- 
powder (W) and this latter to ordinary white flour (F). Continued 
testing gave the animals an opportunity to ingest, bite by bite, 
increasing quantities of the butterfat. As the intake of fat con- 
tinued, the preference of B to W weakened, then reversed, B shift- 
ing to a position intermediate in demand between W and F. With 
further testing the preference of B to F also reversed, and B moved 
to the lower end of the series. Finally, a few rats occasionally 
showed an actual aversion to B (approach to, and sniffing of, the 
food followed by avoidance without contact). The typical trend 
was: 

First: BO>W>F 
Second: W>B>F 
Third: W>F>B 


At every stage, please note, W was preferred to F. The few 
tests which we made on the point indicated that foods preferred to 
W were also preferred to B throughout this decline in the demand 
for a fat. What happened was that the demand for B steadily de- 
creased while the preferential relations among the other foods, so 
far as we could tell, remained unchanged. 

Proceeding upon the assumption that such mutations of pref- 
erence are an index of metabolic changes, I systematically varied 
the diet of rats and succeeded thereby in reversing a well-authen- 
ticated preference of cane sugar to wheat-powder. This was ac- 
complished by prefeeding sugar for periods varying from 100 
eating-seconds to 15 minutes, immediately before a preference 
test (70). After about a week of daily prefeeding, during which 
time the opportunity to ingest sugar was gradually increased, the 
initial sugar preference weakened; there was for each rat a pref- 
erential trend from a clear-cut S preference through equality of 
demand to a complete and consistent preference for W. Then, by 
omitting the prefeeding, the animals returned or tended to return 
to their original preference of S to W. 

That the preference of S to W, or of W to S, depends upon the 
metabolic state of the rat is indicated by another (unpublished) 
experiment. In this study two groups of rats were reared upon 
different diets: one on a basic standard diet plus free access to 
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wheat, the other on the same standard diet plus free access to 
sugar. When for the first time a preference test was given to the 
animals the wheat-fed group preferred sugar consistently, and the 
sugar-fed group preferred wheat." 

The results clearly indicate that the relative demands of the 
rat for sucrose (carbohydrate), butterfat (fat), wheat-powder 
(mainly protein), and doubtless for other elements, are subject to 
change. Within limits, these demands vary independently of each 
other. 

Food Preferences and the Diet: A Suggestion 
for Future Research 


In the light of preferential trends and mutations it is clear that 
the foods ingested on the preference apparatus constitute an im- 
portant part of the subject’s diet. The rat gets a nibble of food, 
usually of the preferred food, on each trial. These nibbles have a 
cumulative effect upon the metabolic state as shown by the 
trends and mutations of preference. 

In all our preference testing we have had to regard the animals’ 
diet as composed of two parts: (1) the regular diet which is con- 
trolled in amount and in the time of feeding, and (2) the test- 
foods. The quality and quantity of the latter have varied with the 
behavior of the animal on the preference apparatus, and this 
variation has constituted an uncontrolled dietary factor. Our 
problem has been how to give animals a free choice on the ap- 
paratus and at the same time control their total diet. 

The solution of this problem, I believe, lies in a change from 
the traditional maintenance upon standard diets to Richter’s 
self-selection method of feeding. By making a slight modification 
in the preference apparatus, or by combining the self-selection 
feeding apparatus and the preference setup into one, it will be 
possible to use the same containers for the dual function of pref- 
erence testing and maintenance. This will give complete quantita- 
tive control of the daily intake of each food element and at the 
same time make it possible to observe the relativé dominance of 
appetites. 

Inasmuch as the demand for a given food element varies with 
the period of deprivation and with the opportunity offered to in- 
gest that particular food, it will be essential in future work to have 


1 | realize that one might also conclude that the rat merely prefers the novel 
or unfamiliar food. This possibility will be considered in a forthcoming publica- 
tion. 
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complete control over the exposure times of the separate food 
elements. A clock control can automatically regulate the depriva- 
tion and exposure periods for a single element, a group of elements, 
or the total diet. 


MEASUREMENT OF THE DEMAND FOR A SINGLE Foop 


The self-selection feeding method reveals day-to-day variations 
in appetitive demand. The preference technique discloses the 
dominance-order of food demands, as well as trends, cycles, and 
reversals of food preferences. Both methods are concerned with 
relative change. 

It would be very useful in the experimental analysis of appetite 
to discover, if possible, an adequate measure or index of the appeti- 
tive demand of an animal for a single food element. Up to the 
present time, however, no one has discovered a measure of food 
demand by means of which preferences can be correctly predicted. 

The problem is complicated by the current distinction between 
hunger and “‘appetite.’’ We are uncertain whether both terms are 
needed; and, if there is a difference between hunger demand and 
appetitive demand, that difference has not yet been satisfactorily 
defined. We will return to this topic in the next major section. 


Criteria of Demand 


Some of the criteria which have been used or tested in measur- 
ing the demand of an animal for a single food will be considered 
below. 

Weight of Food Ingested. The most widely used index of de- 
mand is the weight of food ingested per unit of time. The weight 
(or volume) of food which an animal eats can usually be deter- 
mined with accuracy and moderate ease. In the self-selection feed- 
ing method the daily intake of each dietary component is meas- 
ured, and variations of intake are interpreted directly as increases 
or decreases of appetite. 

Measurements of food intake are essential in the analysis of 
appetite, but they should be supplemented by observations of be- 
havior. To illustrate: (a) A preference test reveals whether salt 
hunger is more intense than protein hunger, but the weight of food 
ingested does not permit such comparison. An intense salt craving 
may be satiated by the ingestion of a few crystals of salt, whereas a 
much less urgent protein hunger would remain unsatisfied after the 
ingestion of considerably larger quantities of protein. The weight 
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of food ingested is not a common denominator for such compari- 
sons. (b) A preference test sometimes reveals an abrupt mutation 
of preference during a 15-minute test period. In one record butter- 
fat was preferred to wheat during the first part of a test and wheat 
to butterfat during the second part. If our only information were 
the total number of grams of the test-foods ingested during the 
test period, we would have no knowledge of this important fact of 
behavior. (c) Again, there is a difference in behavior between mere 
indifference to a food and active aversion. Aversive behavior, 
though quite rare, does occur. I have seen a rat cautiously ap- 
proach a food, sniff it, act as if nauseated or ready to vomit, and 
move away without any food contact. Obviously, the distinction 
between indifference and aversion cannot be drawn if our only 
information is that the rat failed to ingest any of the test-food. 

In a word, measurements of the weight of food ingested are 
essential in the analysis of bodily need and appetite, but such 
measurements should be supplemented by the controlled observa- 
tion of appetitive behavior. 

Duration of the Eating Period. With an ordinary stop watch 
Young (69, p. 564) measured the duration of the eating and non- 
eating periods as a hungry rat was given food for half an hour. The 
ratio of cumulative eating time to noneating time was found to be 
highly variable from minute to minute throughout the half-hour 
observation period. Individual differences in feeding upon a stand- 
ard diet were smoothed out by totaling the results for a group of nine 
rats. The group averaged about 49 eating-seconds per minute for 
the first 25 minutes; after this there was an abrupt drop in the num- 
ber of eating-seconds per minute. The drop suggested a relatively 
sudden appearance of approaching satiation. This impression of 
rapidiy-approaching satiation, however, is doubtless erroneous and 
can be attributed to the fact that our criterion does not reveal 
changes in the rate of eating. Initial rapid eating and subsequent 
slower eating were not distinguished by the stop watch alone. 

In another experiment (69, p. 553) the rat was placed upon a 
feeding table and given a choice between two foods. The foods 
were placed in containers which were made to revolve slowly about 
a common central axis. The number of seconds which an animal 
gave to eating from each of the containers was counted electrically. 
In a test with sugar and wheat we found that the preference mani- 
fested by the rat varied with the exposure time of these foods. 
With an exposure of 100 cumulative eating-seconds sugar was 
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preferred to wheat, but with exposure times of 5 or 10 minutes the 
reverse preference was obtained. In other words, if we depend 
upon the over-all eating time as an index of food demand, the 
‘preference’ which we obtain varies with the duration of a test. 

The Rate of Eating. Skinner (60) has performed a whole series 
of experiments in which the rat is trained to press downward a 
horizontal bar or lever to obtain uniform pellets of food. Move- 
ments of the lever are recorded electrically so that great quantities 
of data can readily be accumulated. Asa rat gradually approaches 
satiation his rate of lever-pressing diminishes. In this way, curves 
of the approach to satiation are obtained which show changes in 
the rate of eating minute by minute. 

Skinner determined the equation of the approach-to-satiation 
curve. He found it to be N = K?", in which N is the amount of food 
which a rat has eaten up to any time ¢ (counted from the begin- 
ning of the eating period); and K and m are constants. The con- 
stant K must be determined for each particular set of experimental 
results; it depends upon the particular subjects employed, upon 
the degree of hunger, upon the size of the pieces of food, and upon 
the unit used in plotting the data. If results from different experi- 
ments are plotted logarithmically, each curve becomes approxi- 
mately a straight line, and the constant measures the slope of 
one of these lines. In one set of experimental results the magnitude 
of m was found to lie between 0.67 and 0.71. 

Bousfield (6, 7) has given a different equation for the curve 
which he claims fits the experimental data somewhat better. His 
formula is f=C (f1-—e-™), in which f=amount of food eaten 
(grams), C=a constant (the food capacity of the subject under 
the given conditions), e=the base e of natural logarithms, m=a 
constant (the “coefficient of voracity’’ mentioned below), and 
‘=time (in minutes). Bousfield claims that his exponential curve, 
as a descriptive formula, fits the experimental data slightly better 
than the power curve of Skinner, especially at those parts of the 
curve which are near to the limit of satiation. 

Using a technique different from that of Skinner and of Bous- 
field, Young (69, p. 568) measured changes in the rate of eating as 
the hungry rat feeds to approaching satiety. His curves have the 
same form and characteristics as those earlier published by Skin- 

‘2 Skinner’s work is a model of scientific method. References to his numerous 


papers can be found by referring to his recent book upon The behavior of organisms 
(60). 
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ner and Bousfield. The curves indicate that the total quantity of 
food required to satiate an animal varies with the degree of habitua- 
tion to the experimental apparatus and with the kind of food 
presented. 

In this connection we should note that the index of food de- 
mand employed by Richter in the self-selection feeding experi- 
ments is really one of rate. For a given food element he determines 
the quantity ingested per day. 

The *‘ Coefficient of Voracity.’’ It is well known that the quantity 
of any food required to satiate an animal varies with the kind of 
food, as well as with a good many other conditions. Consequently, 
if the rate of eating is expressed as the number of grams ingested 
per minute, and if the ideal limit or quantitative goal which is 
reached only at complete satiation is ignored, no significant com- 
parison can be made between different kinds of foods. 

Realizing this difficulty Bousfield (8) proposed a “coefficient 
of voracity,’’ defined as the rate at which the asymptote or physio- 
logical limit is approached. 

Bousfield’s proposed index is identical in principle with one 
subsequently proposed by the writer. I suggested (69, p. 576) that 
the rate of approach to satiation, expressed as the percentage of a 
hypothetical goal amount ingested per minute, is an adequate in- 
dex of the animal’s demand for a single food element. 

As a hungry animal eats continuously, the rate of eating pro- 
gressively declines. The quantity of food which an animal has 
ingested up to any given time approaches the ideal quantitative 
goal. The rate of approach to this quantitative goal is the index 
proposed. 

Up to the present time the ‘‘coefficient of voracity’”’ has not 
been tested in the prediction of food preferences. It may turn out, 
of course, that voracity is one thing and appetitive demand an- 
other. But, in any event, further work upon the problem is 
needed. 

Distractibility. As an animal eats continuously, approaching 
satiation, he becomes more and more distractible. Starting from 
this principle, Bousfield and Sherif (10) tried the experiment of 
firing blank cartridges over the heads of chickens and rabbits while 
these animals were eating, and with a stop,watch timed the cessa- 
tion from eating at different levels of hunger-satisfaction. They 
concluded that the greater the degree of hunger, the less effective 
is a loud noise in inhibiting the responses to food. 

Young (70) noted, however, that when rats are prefed sugar, 
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they are more easily distracted from eating than when they are 
prefed wheat; yet, despite a very obvious difference of this sort, 
they prefer sugar to wheat in the preference test immediately fol- 
lowing the periods of prefeeding. But it is possible that the pref- 
erence test reveals one thing (appetitive demand) and distracti- 
bility another (degree of hunger demand). 


Diet in Relation to Learning and Activity" 

It has been definitely established that a diet which is deficient in the 
vitamin B complex produces rats with an impaired ability to learn the 
maze (39, 40, 46). Muenzinger, et al. wisely tested learning with a water 
maze, recognizing the fact that vitamin B deficiency induces anorexia, 
which would rule out food incentives. The deleterious effect is attributa- 
ble to the absence of the B; component, since deprivation of vitamin Bz 
under identical experimental conditions has little or no apparent effect 
upon learning. 

Vitamin A deficiency does not appreciably impair the process of learn- 
ing in the rat (5, 39). But vitamin A deficiency, when complete, is so 
damaging to the well-being of the white rat that experimentation is 
limited to about 15 days (42). 

Frank (24) concludes that rats maintained upon a rachitogenic diet 
learned the maze in fewer trials than normal animals and with fewer 
errors, but they consumed much more time in learning. The increase in 
time was out of proportion to the amount of motor involvement produced 
by the rachitic syndrome. 


In contrast with the experiments upon deficient diets are those 
in which learning and activity of normally-fed animals have been 
studied in relation to the quality of incentive. Simmons (59) com- 
pared the learning curves of groups of rats under different motivat- 
ing conditions, including bread-and-milk and sunflower-seed 
incentives. Elliott (21) changed the incentive from bran mash to 
sunflower seed during the course of learning and found a change 
in the learning curve. Stein, working under the author’s supervi- 
sion (67), experimented with a thoroughly habituated shuttle 
pattern and found that the frequency of runs as well as the activ- 
ity decrement-curves varied with the kind of food incentive 
offered upon the apparatus. 


AN ANALYSIS OF APPETITE 
In all of the experiments which have been considered above, 
the animal has been given freedom of choice and action. There has 


‘S| have not attempted to review systematically the entire literature which 
deals with diet in relation to learning and to activity. The material is complicated, 
and this type of experimentation has not yet been related to the analysis of 
appetite. It may prove to be irrelevant. 
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been no attempt to constrain or to guide him. He is simply let 
alone under conditions which provide an adequate opportunity to 
eat, and his feeding behavior is accurately observed and recorded. 

The success of such procedures rests upon the fact that feeding 
behavior is remarkably stable and uniform. This is true despite 
the popular belief that appetites are unpredictable and highly 
variable. 

Under normal conditions the animal selects certain foods and 
rejects others, and regulates the quantity of specific elements in- 
gested. Man as well as brute controls his food intake with re- 
markable regularity. Mursell (43), who examined the literature 
of comparative and historical dietetics, writes: 

When we find widely sundered races, with vast differences in tastes 
and preferences, in food opportunities, and in habitat still keeping to 
pretty much the same general balance of rationing it is difficult to avoid 
the impression that we are in the presence of a very powerful autoregula- 


tive mechanism, which, given certain external conditions, strongly favors 
a certain proportion of intake from among the basic nutrient substances, 


What is the nature of this autoregulative mechanism? How 
does it operate? These questions will be considered below. 


General Hunger vs. A ppetite 


Both physiologists and psychologists have assumed that 
hunger is a unitary, general, motivating state which varies in de- 
gree with the period of food deprivation. The bodily basis of 
hunger, as Cannon and Washburn (13) and Carlson (14) have 
demonstrated, is the periodic contraction of an empty stomach 
which subjectively is experienced as the hunger pang. 

It is recognized that the strength of the hunger drive increases 
up to a certain point with continued food deprivation. Results 
obtained by the obstruction method indicate that in a prolonged 
fast (and this is true for thirst as well) the strength of drive in- 
creases for several days and then declines. With continuing dep- 
rivation the vigorous activity of hunger is replaced by weakness 
and inactivity. Bousfield and Elliott (9) have shown that, with 
the longer fasts, smaller amounts of food are eaten and the rate of 
eating is correspondingly slower at all stages of approach to 
satiation; yet following these longer fasts the animals eat more 
steadily and persistently. 

There is no doubt that the term hunger is necessary to desig- 
nate a general food deprivation and the bodily state which it pro- 
duces. A hungry man will satisfy his hunger by eating any one 
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from countless combinations of the available foodstuffs, and he 
may not be so very discriminating in the process. The term ap- 
petite is commonly used as a synonym for hunger. When parent or 
physician speaks of the ‘‘loss of appetite’’ he means that the pa- 
tient will not eat or eats like a sparrow even when offered tempting 
food.“ 

Pavlov (45) has accepted the everyday meaning when he 
writes: ‘‘Appetite spells gastric juice.’’ His ‘‘psychic’’ or condi- 
tional secretion of digestive juices is a preparation for the processes 
of digestion. 

But Cannon (12) has clearly distinguished appetite from hunger. 
He writes: 


... Appetite has been regarded as a mild form of hunger or thirst. 
It belongs, however, to a quite different category. Appetite is dependent 
upon previous experience which was of such agreeable character that 
there is a desire for repetition of it. Thus, we have an appetite for a par- 
ticular food or drink in accordance with the pleasure which it has given, 
although there is no real state of hunger or thirst. We eat a delectable 
dessert at the end of a long meal when we are not at all hungry, and we 
take a drink that gives us pleasure when we are not thirsty. The appetite 
for food and drink may lead to the taking of both nutriment and fluid 
far beyond bodily requirements. These appetites are in the nature of 
invitations to indulgence, and, as will be seen, are quite different from 
either hunger or thirst. .. . 


This view, as various psychological writers (35, 36, 38, 43, 66) 
have pointed out, does not adequately recognize the facts of pref- 
erential discrimination among foods. 


The Bodily Basis of Hunger and Thirst 


The gastric-contraction theory of hunger, which was stated 
above, needs to be modified or supplemented by other principles. 

Tsang (61) surgically removed the main bulk of the stomach in 
seven rats so that the residual passage was not much wider than 
the duodenum. He found that after one day of fasting the gas- 
trectomized rats were almost as well motivated as the normals, as 
evidenced by their high efficiency in the first of the daily five trials 
in the maze. But the presence of a morsel of food in the residual 
stomach lowered the drive even though the bodily need was by 


“ Anorexia is a topic of great medical importance, and it is surprising that so 
little is known about it. In this connection, Franke (25) has mentioned some un- 
published data which show that sublethal injections of sodium selenite cause a 
voluntary starvation of rats even in the presence of adequate foodstuffs. 
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no means satisfied. He concluded that the hunger drive is present 
in rats lacking the contractile stomach. 

In a similar experiment Bash (2) surgically isolated the stomach 
from the central nervous system by destruction of the vagi and 
splanchnic nerves of rats. The operation removed all neural stimu- 
lation originating in the contracting wall of the stomach. Although 
the character of feeding behavior was modified by the operation, 
in a manner which will be discussed below, the hunger drive re- 
mained—the organism was still able to provide effectively for its 
maintenance and nourishment. Groups of normal and of operated 
rats, when deprived of food for 24 hours, gnawed .hrough approxi- 
mately the same number of cardboard pieces to reach food, and 
there was no significant difference between operated and un- 
operated rats in the time it took. Further, both groups learned at 
approximately the same rate to run a maze with a food incentive. 
Bash concludes that ‘‘under certain conditions, after gastric sensa- 
tions have been abolished, the hunger drive is maintained in un- 
diminished strength by some biological process in which afferent 
neural impulses from the stomach play no part.”’ 

In a second paper Bash (3) discussed the positive aspects of 
his research. The hunger drive, he concludes, must operate through 
a noncerebral reflex mechanism which is probably chemical in 
nature; food ingestion is a chemoreflexive act. 

Just as Bash’s work demonstrates that hunger is more than 
gastric contractions, so an experiment of Bellows (4) proves that 
thirst is more than the excitation of nerves in the mouth and 
throat. i 

Cannon (12) has described thirst as follows: 

... Thirst is a sensation referred to the inner surface of the mouth and 
throat, especially to the root of the tongue and to the back part of the 
palate—a highly unpleasant sensation of dryness or stickiness. The 
tongue cleaves to the teeth or to the roof of the mouth, or a lump seems 
to be present at the back of the throat, and there is repeated swallowing 
in order to dislodge it... . 


Using a sham-drinking technique, Bellows demonstrated that 
the passage of water through the mouth and pharynx of dogs and 
then outside the body through a tube brought only temporary 
satisfaction of thirst. But when water to the amount of the bodily 
deficit was introduced by fistula directly into the alimentary tract, 
the act of drinking was after a while inhibited. Permanent satis- 
faction of thirst appeared 10 to 15 minutes after the water had 
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been introduced below the pharynx. Thus, Bellows demonstrated 
two supplementary and consecutive factors in the satisfaction of 
thirst: (a) a buccal and pharyngeal factor, and (b) a subpharyngeal 
factor. 

Bellows’ work is entirely consistent with Cannon’s account of 
thirst, but it emphasizes other factors. 


Special Cravings and Aversions 


The case of Jack Sprat and his wife is not at all unusual; most 
persons have peculiar likes and dislikes for foods. The writer’s son, 
at the age of five, prefers egg yolk to the white and spinach to corn; 
his daughter, at the age of seven, prefers the white of egg to its 
yolk and corn to spinach. Such differences are known to all. 

Again there are perversions of appetite and special cravings. 
Examples of parorexia are: coprophagia, infantophagia, osteo- 
phagia (the bone-eating of cattle), the grass-eating of dogs and 
cats when sick. In hookworm disease the patients eat earth, paper, 
chalk, starch, hair, and clay. In chlorosis girls sometimes show a 
craving for sour and highly spiced foods. Pregnancy is accom- 
panied by unusual food cravings which vary with the individual. 
In diabetes the patient may have an intense craving for sugar. 
Habit-forming drugs—alcohol, morphine, cocaine—establish in- 
tense longings. 

There are also special aversions. Putrid meat leads to nausea 
and vomiting. Some dogs show an aversion to the eating of dog’s 
flesh as food (27). Cattle and other animals refuse to eat toxic 
vegetation. In liver disorders an aversion to fat may appear. 

These cravings and aversions are sometimes specific; sometimes 
they apply to a variety of substances. Medical writers accept the 
existence of special cravings and aversions and at the same time 
hold to the conception of general hunger. Typical of this position 
is a recent conclusion of Fischel and Hiihnerfeld (23). After study- 
ing the effects of hematoporphyrin upon the food ingestion of rats, 
these workers state: (a) that hematoporphyrin increases the food 
drive, and (b) that it heightens the valence of oats over sunflower 
seeds. The conclusion implies a distinction between general food 
drive or hunger, and the variable valences of individual food ele- 
ments as shown by food preferences. 


The Existence and Interdependence of Partial Hungers 


The writer’s experiments upon food preferences, reviewed in the 
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second major section, have demonstrated that the demands of an 
organism for fat (butterfat), carbohydrate (sucrose), protein 
(wheat powder, including the germ), and water, within certain 
limits, vary independently of each other. The studies of Richter 
have led him to the conclusion that there are a number of inde- 
pendently variable appetites. 

At the present writing there is sound experimental evidence 
for the existence of at least 10 independently variable partial 
hungers or appetites. These are the appetites for protein, fat, 
carbohydrate, water, oxygen, salt, phosphorus, sodium, calcium, 
and some factor in the vitamin B complex. There are probably 
a good many others; the special cravings induced by morphine, 
cocaine, and other drugs should doubtless be added to the list. 
And aversions should not be forgotten. 

It is reasonable to assume that if all partial hungers were satis- 
fied, there would be no general hunger factor left over. The factor- 
ing of hunger into a number of independently variable partial 
hungers does not mean that the conception of general hunger is 
henceforth useless. We still need the conception of general hunger 
to designate the state produced by complete deprivation of all 
solid food. But this general state can be broken up into its com- 
ponent partial hungers. 

The proposition I am ready to defend is this: General hunger 
motivation can be factored into a group of partial hungers, each 
varying with its own deprivation period, each varying with the 
chemical state of the tissues, each determined to some extent by 
the dietary history of the animal and varying with its own degree 
of approach to satiation. In other words, hunger motivation 
breaks up into a group of factors, independently variable within 
certain limits, which I will designate as partial hungers or specific 
appetites. 

This envisagement of the problem of hunger motivation raises 
a number of questions. How many hunger factors are there? 
What ones vary independently of each other? To what extent does 
satiation of one partial hunger produce co-satiation of others? 
For instance, we know that if man or animal is hungry enough, 
there are dozens of foods which will satisfy him quite apart from 
his relative food preferences. We also know that after certain basic 
cravings have been satisfied sweets or other delicacies will still be 
eaten with a relish (36). A monkey ‘will eat peanuts with avidity 
after he has been satiated upon carrots. A white rat will eat wheat 
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powder after he has been satiated upon sugar or upon butterfat. 
These facts need to be investigated. 

We must ask: If an animal is satiated upon one food, will he 
still eat another which is more highly demanded? And, if satiated 
upon this, will he still accept an even more preferred food? How, 
also, does the animal’s discrimination among foods vary with the 
degree of approach to satiation upon this, that, or the other food 
component? 

Are there relationships of compensation and balance? If so, 
what? To illustrate, it is known that the ingestion of salt augments 
the craving for liquid. And in the absence of water the intake of 
solid foods is reduced. Do similar relationships exist among other 
partial hungers? 

These and similar questions of equal significance are today being 
investigated experimentally. They imply a formulation of the field 
of study in terms of partial hungers. 


The Bodily Basis of A ppetite 


Inasmuch as food ingestion is a dynamic behavioral relation 
between organism and environment, the essential facts from which 
any analysis of appetite must start are psychological in nature. 
An animal eats rapidly or slowly, accepts this food and rejects 
that, prefers carbohydrate to fat, takes the accustomed food or 
perhaps turns to the unfamiliar one, eats more rapidly in the pres- 
ence of competitors than alone, is inhibited by some characteristic 
of the food, stops eating when a certain quantity has been in- 
gested, and so on. These and similar processes are aspects of be- 
havior. 

The interpretation of appetitive and aversive behavior must be 
made in terms of bodily need and the complex processes of metabo- 
lism. Eventually the facts of appetite will be related to chemical 
and physical states of the body, and the behavioral approach will 
be a means of investigating chemical balances within the tissues. 
Cannon (11) has pointed out that within the body there are 
mechanisms for maintaining relatively constant chemical and 
physical states; and in this connection it is important to note that 
at the very entrance to the alimentary tract are the mechanisms 
of taste and smell which exercise the first control in the selection 
and rejection of foodstuffs. The investigation of the chemical 
senses is important in the analysis of appetite. 
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The Sensory Basis of Appetitive Behavior. The primary basis of 
the rat’s discrimination among foodstuffs is the sense of taste. On 
the preference apparatus the animal invariably tastes both foods 
before a preference appears for one food or the other. The prefer- 
ence may develop after a small number of trials, but I have never 
_seen it appear without at least some preliminary sampling which 
provides sensory experience of both foods. After a certain amount of 
habituation the rat sometimes touches a food with his tongue 
(tasting response) before turning to the other and more preferred 
food. 

Occasionally the rat may be seen to sniff first one test-food and 
then the other, moving his nose back and forth above the two, 
before selecting either. Smelling is secondary to tasting in making 
a preferential discrimination between foods. Smelling occurs only 
at times, whereas all rats regularly nibble the foods. 

Well-habituated rats frequently run to the test-foods and make 
an immediate and consistent choice of the same food for more than 
a hundred consecutive trials. Such consistent preferential dis- 
crimination may continue for a long series of daily tests. The 
choice is made with no apparent sniffing or food contact. Pre- 
sumably a visual cue, through conditioning, has come to serve as 
the basis of sensory discrimination. 

Harlow (29) tested the food preferences of blind and anosmic 
rats and demonstrated that destruction of vision and olfaction did 
not alter their food choices. Through a process of elimination he 
concluded that the sensory cues were gustatory or tactual (since 
cutaneous sensitivity of the tongue and mouth was not controlled). 

Richter has stated that work is now under way upon the section 
of the taste nerves, destruction of taste buds on the tongue and 
in the mouth, and removal of different parts of the cortex, in 
order that the essential mechanisms of appetite may be revealed. 

The Chemical Theory of Gustatory Function. A number of in- 
vestigators have advanced the view that the chemical state of the 
taste receptors regulates the animal's acceptance or rejection of 
foodstuffs. And this chemical state is assumed to be an index of 
the more general chemical state of the body as a whole. 

Richter (56) assumes that nutritive deficits produce physico- 
chemical changes throughout the entire body, including the taste 
mechanisms in the mouth, and that these changes alter the taste 
thresholds for different substances. The gustatory cells are sen- 
sitized to special substances by deprivation in much the same way 
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that the dehydrated animal is sensitized to water and stimulated 
by the dry throat to water-seeking activity. 

The writer, too, has proposed essentially the same hypothesis 
(68; 69, p. 577). Starting from the fact that food demands are 
within certain limits independently variable, I assumed the ex- 
planation to lie in the chemical state of the gustatory, and possibly 
of the olfactory, cells. The chemical state of these cells, in turn, 
depends upon the composition of the blood. Inasmuch as all cells 
throughout the body depend for their chemical constituents upon 
the blood, the state of the gustatory cells may be regarded as an 
index of the tissue needs throughout the body. 

If we assume that the initial response to food is a chemical 
reaction of the gustatory receptors, the study of taste thresholds 
for various substances in relation to bodily need becomes a prob- 
lem of major importance. Richter’s demonstration (discussed 
above) that an increased need for salt following adrenalectomy is 
associated with a marked lowering of the salt taste threshold is a 
positive demonstration of a relationship between bodily need and 
sensitivity to the needed substance. 

Using the self-selection method, Richter and Campbell (51) 
have measured the gustatory threshold for sucrose."* One possible 
application of their work is to the study of diabetes. It is known 
that the human patient may experience an intense craving for sugar 
despite the fact that blood sugar is high, and that sugar is elim- 
inated in the urine. A deficiency of insulin limits the utilization of 
blood sugar by the cells of the body, including the gustatory cells; 
associated with this cellular need is an increased sugar hunger. 

A lowered gustatory threshold for a specific substance implies 
a heightened excitability when the substance is present, and con- 
versely. So, when rats depleted of vitamin B show great excite- 


‘S It is important to note that thresholds obtained by the self-selection method 
vary with the demand of the animal for the substances tested and do not, there- 
fore, represent a fixed limit of sensory capacity. If a rat reveals a consistent prefer- 
ence between two sugar solutions, it is certain that he can discriminate between 
them; but if he fails to show a preference, we do not know whether or not he is able 
to discriminate between them. 

In testing food preferences I have repeatedly watched a consistent preference 
turn into indiscriminate, nonpreferential behavior as the animal approaches satia- 
tion through repeated nibbling of the preferred food. When this occurs it would 
manifestly be incorrect to assume that the animal no longer has the capacity to 
discriminate between these foods. Rather, we should assume that his failure to 
discriminate indicates approximate equality of demand for the food elements. 
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ment and activity if the substance is offered to them, it is probable 
that their threshold has been lowered by the deprivation. The 
same assumption can be made for other deprivations which are 
associated with increasing bodily need and increasing appetite. 

Appetite and the Activity Level. If normal rats are fed with a 
fixed periodicity, as once per 24 hours, their activity level fre- 
quently increases just before the food is offered them. But Bash 
(3), in an experiment cited above, found that the temporal rela- 
tionship between feeding and activity increase was changed in 
rats which had the stomach surgically isolated through severance of 
the vagi and splanchnic nerves. 

With the operated animals, the increase of gross activity usually 
followed the ingestion of food or was simultaneous with food-inges- 
tion. The facts can be summarized as follows: 


Normal Operated 


Rats Rats 

Activity increase precedes ingestion 52% 33% 
Activity increase follows ingestion or 1s 

simultaneous with it 30% 50% 
Feeding not associated with an appreciable 

change in activity 18% 17% 





100% 100% 


Although some operated rats exhibited the normal relationship 
between activity increase and feeding, these figures at least sug- 
gest that stimulation of the taste and smell receptors energizes the 
organism directly, in much the same way that painful stimulation 
of the skin arouses activity. 

Internal Factors in the Regulation of Food Ingestion. A theo- 
retically important paper is that of Hausmann (32), who observed 
the appetite of rats when given on different days solutions of sugar 
and of saccharin. Saccharin is an interesting substance for experi- 
mental purposes because it tastes sweet but at the same time passes 
through the organism unaltered, having no nutritive or caloric 
value. Hausmann found that the rats ingested both solutions, but 
that there was this remarkable difference in their effects upon food 
intake: on those days when the animals ingested sugar solution 
they compensated for the additional calories received from this 
source by lowering substantially the food intake of their main- 
tenance diet, but on those days during which saccharin was 
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offered, the animals maintained their accustomed level of food in- 
take. In other words, both sweet-tasting substances were ingested, 
but they differed in their final effect upon the intake of food. 
Hausmann writes: ‘““The most noteworthy result is that the ani- 
mals are not ‘deceived’ by the substitute; after a period of adjust- 
ment they always regulate their intake of food according to their 
real tissue needs.”’ 

In another experiment Hausmann (31) gave rats a choice among (a) 
solid food, (b) water, (c) alcoholic solution. The animals were paired and 
offered alcoholic solutions in 10 concentrations: 2, 4, 6, 8, 10, 14, 18, 24, 
30, and 36%. Hausmann found that the animals regulated their consump- 
tion of the solutions in such a way as to absorb always the same absolute 
amount of alcohol, independently of the solution concentration. Further, 
he found that when alcohol was being consumed the food intake dropped 
to a lower level than without alcohol. Strikingly enough, the deficit in 
calories incurred by reduction of food intake corresponded to the amount 
of calories furnished by the consumption of alcoholic solutions. 

In another paper Hausmann (33) has considered the theoretical im- 
plications of his experiments. To the present writer it seems that Haus- 
mann’s work is consistent with the view that acceptance or rejection of a 
food depends upon the immediate gustatory reaction to it. But in addi- 
tion to the immediate sensory response of the taste organs there are deep- 
lying organic processes which also regulate the ingestion of food. One is 
reminded of Bellows’ (4) result that sham-drinking only temporarily re- 
lieves thirst and that thirst may be more permanently removed by 
introduction of water into the gut via fistula. 


Psychological Aspects of Food Ingestion 


In addition to the basic physiological processes of digestion 
and metabolism, and in addition to the practically important prob- 
lems of human and animal nutrition, there are a number of basic 
psychological processes and problems which center around the 
ingestion of food. The following list is intended to suggest some 
of the more important psychological aspects of food ingestion: 

(1) Sensory discrimination between food substances on the 
basis of their taste and smell. 

(2) The liking and disliking of foods—objectively observed as 
acceptance or rejection and subjectively experienced as pleasant- 
ness or unpleasantness. 

(3) The energizing of the organism to a greater or less degree by 
food incentives. 

(4) The conditioning of salivary and gastric secretions upon 
the sight, smell, taste of food, or upon other sensory cues. 

(5) The choice of foodstuffs, whether revealed by the self-selec- 
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tion feeding method or by the preference technique, and the inde- 
pendently varying partial hungers which have been revealed by 
free-choice methods. 

(6) Individual differences in food likes and dislikes, including 
the facts of parorexia. 

(7) The facts of general hunger and general anorexia. 

(8) Social and aesthetic factors in food ingestion. A man some- 
times eats from a sense of duty. Everyone knows that flowers, 
music, friends enhance the eating process while unwelcome com- 
pany, unaesthetic surroundings, some worry or other annoyance 
disturb the ingestion of food. 


CONCLUDING STATEMENT 


Although the quantity of factual information is still meager, 
the experimental analysis of appetite has gone far enough to justify 
a few general statements: 

(1) The problems of appetite can best be formulated in terms 
of a group of independently varying partial hungers which, indi- 
vidually and collectively, depend upon the chemical state of the 
tissues. The degree of each partial hunger varies with such condi- 
tions as food deprivation, dietary history, disease, age, state of 
emotional excitement, and surgical operation. 

(2) The experimental methods which to date have proved the 
most highly successful in the analysis of appetite depend upon giv- 
ing the subject a free choice among the foods presented, without 
any constraint, guidance, or punishment. 

(3) Under free-choice maintenance conditions the selection of 
dietary elements is found to be remarkably constant from day to 
day. Food-preference experiments have revealed surprising uni- 
formity, stability, and lawfulness of food demands. These findings 
demonstrate the existence of a chemical mechanism at the oral 
end of the alimentary tract which regulates the acceptance and 
rejection of foodstuffs. 

(4) Among the problems which are urgently in need of investi- 
gation are these: (a) determining the number of partial hungers by 
a method of systematically depriving the animal now of one ele- 
ment and now another under conditions of self-selection mainte- 
nance; (b) investigating the interrelationships among the appe- 
tites, especially such relationships as dominance, co-satiation, and 
compensation ; (c) analyzing the relation between general food dep- 
rivation and the relative dominance of the partial hungers, and 
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clearing up the existing vague distinction between hunger and 
appetite; (d) discovering, if possible, an adequate measure of the 
subject’s demand for a single food by means of which the relative 
dominance of partial hungers can be predicted. 

(5) In addition to the above problems there is a wide-open field 
of research in the investigation of those biochemical conditions 
which regulate the animal’s selection of foods. These basic condi- 
tions can be studied through removal of an endocrine gland or 
other surgical operation, through the production of special states 
such as pregnancy, disease, emotional excitement, and through the 
observation of individual differences in appetite which depend 
upon age, sex, and other conditions. 

There is an old proverb—De gustibus non est disputandum. 
But so far as likes and dislikes for foods are concerned, it is certain 
today that we have within our hands techniques which are fully 
adequate to the experimental analysis of appetite in relation to 
bodily need and to various aspects of behavior. 
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NOSTALGIA: A REVIEW OF THE LITERATURE 


BY WILLIS H. McCANN 
State Hospital No. 3, Nevada, Missouri 


It has been argued that nostalgia is older and more funda- 
mental than human nature itself (24) and that all people of the 
world, all ages, and all temperaments, weak and strong, are more or 
less susceptible to it (22, 29). Although the ancients seldom men- 
tioned nostalgia in their writings, we know that they were ac- 
quainted with it. Homer wrote that Ulysses wept and rolled on the 
floor when he thought of home. The psalmist tells us that: 

By the waters of Babylon 
There we sat down, yea, we wept 
When we remembered Zion.! 


And then he asks: ‘‘How shall we sing the Lord’s song in a strange 
land?’ Hippocrates (6, 18) wrote of a quasi-identification between 
the human races and the place or climate amidst which their 
development was accomplished. He noted that whenever the 
people of the mountains or plains or prairies were sent to another 
country a terrible perturbation always followed them, and that 
from the moment of birth people seemed to be impregnated by 
topographical influences. 

Heimwehliteratur properly begins in 1678 with a dissertation 
on the subject by J. Hofer (15, 16, 18, 19, 29). Hofer described two 
cases of a sickness which he had observed to be quite similar to a 
condition called Schweizerkrankheit by the Germans, mal du pays 
by the French, and malatia del pais by the Spaniards. Hofer was 
the first to describe the condition as an illness and to call it nostal- 
gie, a term which, like its English equivalent nostalgia, comes from 
the Greek words nostos, meaning return, and algos, meaning pain. 
Hofer used the terms nosomania and philopatridalgia as synonyms 
for nostalgie. The outstanding symptoms reported by him were: 
persistent thinking of home, melancholia, insomnia, anorexia, loss 
of thirst, weakness, anxiety, palpitations of the heart, smothering 
sensations, stupor, and fever. He believed that the disease orig- 
inated in the inner parts of the brain, where the animal spirits 

! Psalm 137:1. 

? Psalm 137:4. 
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were supposed to dwell. The dominant thought of home he ex- 
plained as being due to a migration of the animal spirits, a condi- 
tion which was supposed to thicken the blood and to retard the 
heart, and, when not relieved, to terminate in death. Although he 
recommended that purgatives be given to help ballast the patient, 
he stated that prognosis depended solely upon whether or not the 
patient could be returned to his home. Nostalgia was believed to 
be more frequent during the fall and winter seasons because of the 
melancholy thoughts and feelings which he believed were aroused 
by the dead leaves and the cold, hazy sun. 

Immediately following the publication of Hofer’s dissertation 
by Bale in 1685, there appeared many articles on the subject,* most 
of them by medical men. 


SYMPTOMS 


Physiological and Psychological Sympioms. Nearly every symp- 
tom known to man has been interpreted at one time or another as 
nostalgia. Typical physiological symptoms include respiratory 
disturbances, palpitation, pressure on the heart, circulatory dis- 
turbances, high blood pressure, cessation of the menstrual flow, 
night sweats, vague erratic pains, glandular disturbances, secre- 
tory and digestive disorders, vomiting, foul breath, diarrhea 
alternating with constipation, gastroenteritis, severe hectic fever, 
and, in severe cases, delirium, convulsions, and stupor. Hall (12) 
pointed out that the anabolic processes seem to be reduced progres- 
sively to a minimum, whereas the katabolic processes seem to be 
increased progressively to a maximum. Typical psychological 
symptoms include loss of appetite, nausea, the sensation of a dead, 
cold weight at the epigastrium, the feeling of being “‘all choked up 
inside,’ a lump in the throat, a ‘‘funny’’ empty feeling in the 
stomach, smothering sensations, a surging fear that something 
dreadful is about to happen at home, insomnia, loss of all interests 
and ambitions, listlessness, loneliness, tears, an irresistible longing 
for home, inability to think of anything except home, and, in 
severe cases, melancholia, hopelessness, fainting spells, illusions, 
hallucinations, and delusions. There is evidence that severe at- 
tacks sometimes have terminated in a psychosis (8, 15, 16, 18) 
and sometimes in death by active or passive suicide (15, 16, 18, 
19, 22, 29). 


? A valuable bibliography of 86 titles, including titles back to the Seventeenth 
Century, is given by Jaspers (16). 
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Criminal Behavior. Homesickness and crime, according to 
Jaspers (16), were related for the first time in 1795 when a servant 
girl who was terribly homesick set fire to the home of her em- 
ployer. It was argued at that time that the girl started the fire 
because she was homesick. The following attempts to relate crime 
and homesickness also were obtained from Jaspers. In 1790 an 
incorrigible 10-year-old child, known to have spells of anger and 
fighting, deliberately choked another child to death. Investigation 
of the case led to the supposition that the criminal behavior was 
the result of an attack of homesickness. In 1801 a girl believed by 
some to be a victim of nostalgia was condemned to death for start- 
ing two fires. Marc related acts of starting fires, which he called 
pyromania, to a monomanic instinct and believed, as did many 
others, that when nostalgia came at puberty it would take one of 
two forms, melancholia or pyromania. Jaspers stated that, when 
there is no clear motive for starting fires, the real reason for such 
behavior probably is homesickness. 

Several cases where extreme homesickness supposedly led to 
the commitment of murder were reported by Jaspers. He ex- 
plained that a depressed mental state, such as occurs during home- 
sickness, can lead to nervousness, congestion of the brain, weak- 
ness, unrest, and, finally, to a momentary psychosis, at which 
time criminal behavior appears. He stated that such crime al- 
ways is characterized by violence or destruction, and that it 
usually is premeditated by a girl who believes that the criminal act 
will leave her free to return to her home. He further pointed out 
that, because of the excitement aroused by committing the act, 
the symptoms of homesickness always disappear from the moment 
the crime is committed. Jaspers did not believe that severe nos- 
talgia would always cause criminal behavior. He argued that 
homesickness is a form of behavior superimposed upon individual 
circumstances and weaknesses, and considered it absolutely nec- 
essary that the personality of the individual and all the circum- 
stances of the crime be thoroughly understood before an attempt 
should be made to decide whether or not the crime resulted be- 
cause of homesickness. It is interesting to note that all the cases 
reported by him were cases of young servant girls who were forced 
to leave their homes to enter domestic service. 

Gross (9) believed that nostalgia victims seek powerful sense stimuli 
as a means of overcoming their feelings of dejection and oppression. Ac- 


cording to him, these sense stimuli usually take the form of the noisiest 
and most exciting pleasures possible, but sometimes they take the form of 
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violence, arson, and even murder. Where there is no apparent motive 
for criminal violence, Gross said to look for homesickness. He cautioned, 
however, that the person who gives homesickness as the reason for his 
crime probably is a malingerer because he believed that where home- 
sickness is the motive the individual is never aware of this fact. 

Ilberg (15) believed that homesickness often is the basis for criminal 
violence and also for suicide. He discussed some cases and concluded 
that violence due to homesickness often occurs in retarded or undeveloped 
children around the age of puberty. Bresowsky (1), in 1922, reported the 
case of a nursemaid who killed her four-year-old charge one night and 
calmly admitted the crime the following morning. Her only motive, ac- 
cording to Bresowsky, was that she felt she could go home if she killed 
the child. Marbe (19) did not think it strange that homesickness some- 
times would cause crime. He explained that those who can relieve them- 
selves of homesickness by committing a crime will do so unless restrained. 
On the other hand, he pointed out that it was not clear why all the crimes 
supposedly due to homesickness that were reported up to 1925 were com- 
mitted by young girls. Ilberg (15) reported that as early as 1846 Casper 
had stated that crimes and starting fires, which were then purported to 
be due to homesickness, were, in the final analysis, due to a babyish 
temper, characteristic of insolent and ill-bred boys and girls. Ilberg also 
reported that Flemming declared there was no reason for believing nos- 
talgia to be the cause of starting fires. 


The author is inclined to believe that homesickness is not as 
important an etiological factor in criminal behavior as some 
writers (15, 16, 19) have reported. Furthermore, he is convinced 
that infectious diseases, organic disorders, and even major mental 
disturbances frequently were interpreted as nostalgia by the early 
observers. Le Goic (18) considered proper diagnosis a major prob- 
lem and pointed out that the earlier observers often had con- 
siderable difficulty distinguishing between nostalgia and infectious 
diseases. This might account for some of the deaths and some of 
the criminal behavior believed due to nostalgia. It also might 
account for some of the epidemics of homesickness which have 
been reported in the literature (19, 21, 22, 29). 

Symptomatology. Although it is true that nearly every symp- 
tom known to man has been interpreted at one time or another as 
nostalgia, no specific symptomatology for homesickness is given 
anywhere in the literature. In an attempt to discover a specific 
symptomatology McCann (20) asked 100 college students, 50 
males and 50 females who recently had been homesick, to state 
how they knew when they were homesick. Six girls and 5 boys 
listed symptoms such as a “‘lost feeling,’’ a ‘‘funny”’ feeling in the 
stomach, a hollow feeling in the pit of the stomach, an empty 
feeling, a tightness in the throat, and a lump in the throat. Only 
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1 girl and 2 boys mentioned loss of appetite as a symptom, and 
only 1 boy listed insomnia. Feelings of depression and despair 
were listed by 31 girls and 22 boys. These included symptoms 
such as being ‘“‘blue,’’ feeling emotionally upset, grouchy, dull, 
listless, jumpy, and irritable. Feeling badly, crying, and having 
everything go wrong also were listed. The presence of unsatisfied 
longings and desires, such as wanting to go home, wanting to see 
one’s family or friends, etc., were listed by 24 girls and 24 boys. 
Only 2 girls and 3 boys listed feelings of inadequacy and uncer- 
tainty. Eight girls and 10 boys stated that the more they thought 
and talked about home, the worse they felt. Only 1 girl stated that 
she frequently dreamed of home, and only 1 girl and 1 boy stated 
that they wrote many letters home. One girl and 4 boys stated 
that they could not explain how they felt when homesick. McCann 
concluded from these data that the homesick syndrome includes 
unpleasant physiological experiences, feelings of depression and 
despair, and unsatisfied longings and desires. 

McCann found that homesickness might occur gradually or 
suddenly and might last from a few minutes to a week or a month, 
or even indefinitely. He found that it can be characterized by any 
or all of the various symptoms typical of emergency emotional 
behavior and therefore concluded that, instead of nostalgia having 
a specific symptomatology, it has only the general symptoma- 
tology characteristic of emergency emotional behavior. 


SUSCEPTIBILITY TO NOSTALGIA 


Race and Nationality. Switzerland always has been considered 
the classical land of nostalgia. This is because most of the cases 
reported by the early writers were cases occurring among the 
Swiss people. Why the Swiss were the ones among whom nostalgia 
was observed so frequently is not known, but the number of cases 
reported among them was great enough during the Seventeenth 
and Eighteenth Centuries for the malady frequently to be called 
Schweizerkrankhett. It was not until 1774, 96 years after Hofer’s 
dissertation, that nostalgia first was reported among peoples other 
than the Swiss (16). 


The first to report cases of nostalgia among peoples other than the 
Swiss was, according to Jaspers (16), J. B. Zimmermann. Thousands of 
Scottish soldiers were reported to have.died with homesickness, but, of 
course, many, if not all, of these fatalities probably were due to diseases 
not recognized by medical men of that time. However, the report that 
return to the fatherland worked therapeutic wonders for many indicates 
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the presence of nostalgia among these troops (16). Similar cases were re- 
ported among English and Laplander soldiers (15). The condition also 
was present among the soldiers of the Austrian army, although it was 
less prevalent among soldiers serving within the boundaries of their 
home state than among those serving in foreign states (29). During the 
Eighteenth and Nineteenth Centuries there was some difference in opin- 
ion as to what people were the most susceptible to nostalgia. Chief among 
the people considered most susceptible were the Swiss (17), the Celts 
(18), and the French (22, 29). Le Goic (18) reported that certain anthro- 
pological studies‘ had proved that brachycephalics are predisposed to 
homesickness. Severe cases of nostalgia have been reported among 
Negroes and Creoles serving their masters in Europe (29) and among 
various savage peoples (28, 29). The English and Germans usually have 
been considered less susceptible to nostalgia than other peoples (17, 18, 
22, 29). 


Actually, there is no proof that any race or nationality is more 
susceptible to homesickness than any other race or nationality. 
The author believes that susceptibility to homesickness is an 
individual, rather than a racial, characteristic. 

Sex. Early writers usually considered the male more suscepti- 
ble to nostalgia than the female (17, 18, 29). This was probably 
because the females of those times seldom left home, as did the 
males, in search of fame, fortune, adventure, or education. But 
whenever females have ventured away from home many of them 
have suffered homesickness (1, 8, 10, 15, 16, 20). 


Later writers not only recognized nostalgia in females, but some of 
them believed that the female was more susceptible than the male. 
Hall (12) stated that homesickness was most likely to occur in young 
neurotic girls. Kline (17) found that of 176 people, only 6 % of whom had 
never been homesick, 87% were females, but he believed that it was com- 
mon to both males and females. In a group of 547 college freshmen, 
Christenson (3) found that 5.5% of the males and 18.1% of the females 
reported that they had experienced homesickness. McCann (20) found 
evidence of sex differences in the nostalgic behavior pattern, but he 
found no evidence that would imply that one sex is more susceptible to 
homesickness than the other. 


Age. Adolescence usually has been considered the age for nos- 
talgia (12, 17, 18, 22, 23, 29). Perhaps this is because adolescence 
is the usual period for breaking away from home. Preadolescent 
children are too young to leave the care and protection of their 
homes, and adults usually are settled in their own homes and occu- 
pations. Nevertheless, whenever preadolescent children or adults 


4 Le Goic failed to cite the references to these studies. 
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have left their homes many of them have suffered homesickness 
(5, 8, 9, 10, 15, 17, 19, 25, 28, 29). 


Some writers (5, 9, 10, 15, 16, 25) have argued that puberty and pre- 
puberty are the periods of greatest susceptibility to nostalgia, but their 
arguments lack crucial evidence. On the other hand, Kline (17) argued 
that the quality and the quantity of nostalgia can be just as severe and, 
if unchecked, can have just as fatal results in childhood and in old age as 
in the period of adolescence. Marbe (19) stated that old and young alike 
are susceptible to nostalgia, but that it is most frequently observed 
among the young. Meyering (21) found that homesickness occurred 
more frequently among the younger boys in his group, and Christenson 
(3) found that those in her group who reported that they had experienced 
homesickness were slightly younger, on the average, than the rest of the 
group. On the other hand, McCann (20) found no evidence that age in 
itself can cause, predispose, or prevent homesickness. The ages at which 
his subjects first experienced homesickness ranged from 3 to 21 years, 
with the mode at 17 years for the girls and at 18 years for the boys. Col- 
lege students frequently are told, and many believe, that they are too old 
to be homesick. Obviously, this is not the case. It is the unpleasant new- 
ness of a situation and the knowledge that one cannot return to the old 
situation that are likely to set off the nostalgic pattern regardless of the 
individual’s age. There is nothing to indicate that the frequency of nos- 
talgia among adolescents is a result of being an adolescent. Rather, it 
is probably because the first significant breaking away from home 
usually occurs during the adolescent period. 


Temperament. Although Papillon (22) stated that nostalgia 
occurs in all temperaments, most writers (6, 12, 17, 19, 29) have 
argued that there is a certain temperamental make-up that is 
favorable for nostalgia. 


Widal (29) reported that the nervous, sensitive, timid, quiet, morose 
individuals are the ones most likely to succumb to homesickness. Kline 
(17) stated that the sensitive, timid, nervous, affectionate temperament 
is the one most susceptible to nostalgia. He further described the nostal- 
gic type as the plodding type, the hod-carrier of the world, who shuns 
crowds and who is content to spend his life in one place. According to 
Hall (12), the stable and staid home-lover is the nostalgic type. Estéve 
(6) listed the nervous and the melancholic temperaments as the ones 
most likely to develop homesickness. Marbe (19) listed those who find it 
difficult to adjust to new or changed surroundings, but added that it 
depends upon both the personality and the personal experiences of the 
individual. Southard (27) mentioned a nostalgic temperament, but did 
not explain what he meant by the term. 


McCann (20) compared the scores made on the Bernreuter 
Personality Inventory by 100 subjects susceptible to homesick- 
ness with the scores made by 100 subjects not susceptible to home- 
sickness. He found that, according to this measure, the susceptible 
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subjects tended to be more neurotic and more emotionally unstable 
than the nonsusceptible subjects. The critical ratio was 3.03 for 
the girls and 2.44 for the boys. The susceptible males tended to 
be less self-sufficient, to have a greater dislike for solitude, and to 
seek advice and encouragement more often than the nonsuscepti- 
ble males. The critical ratio was 2.40. The susceptible males also 
tended to show less self-confidence, to be more self-conscious, and to 
have stronger inferiority feelings than the nonsusceptible males. The 
critical ratio was 2.43. The susceptible subjects were found to be 
more introverted, more imaginative, and to live more within them- 
selves than the nonsusceptible subjects. The critical ratio was 
3.61 for the girls and 2.42 for the boys. These results tend to 
support the belief that there is a temperamental make-up that is 
favorable for nostalgia. The author has seen many cases of nos- 
talgia in psychotic patients and is of the opinion that the greatest 
incidence of homesickness occurs among those classified under the 
affective group of psychoses. He also has observed it among 
feebleminded patients, especially imbeciles and morons. 

Intelligence. In 1892 Féré (7) argued that individuals of low 
intelligence are the ones most susceptible to homesickness. Later 
writers (5, 9, 17) expressed this same view, but none of them of- 
fered any proof other than their own or some other person's 
uncontrolled observations. 


The only evidence that does tend to support this view comes inci- 
dentally from Meyering (21). In his study of problem boys in a camping 
situation he found that homesickness was more prevalent in the low IQ 
(60-79) group than in the high IQ (110-129) group. These data, however, 
do not constitute proof that low intelligence causes susceptibility to 
homesickness. On the other hand, there is no evidence that high intel- 
ligence insures immunity to homesickness. Some of the great intellects of 
history have not been immune to nostalgia.’ Nor has homesickness been 
absent from the campuses of institutions of higher learning. Both 
Christenson’s (3) and McCann's (20) subjects were college students. Mrs. 
Christenson concluded from her data that intelligence plays no part in 
determining susceptibility to homesickness. McCann paired his home- 
sick and nonhomesick subjects for A.C.E. scores which indicates that the 
range of intelligence was the same for the two groups. Furthermore, there 
was no significant difference between the two groups in grade points 
earned per credit hour. The evidence, therefore, seems to indicate that 
degree of intelligence and susceptibility to homesickness are not related. 


5 E.g. Louis Pasteur. See Vallery-Radot, R. The life of Pasteur. (Trans. by 
Mrs. R. L. Devonshire.) Garden City, N. Y.: Garden City Publishing Co., 1926. 
Pp. 11-13. 
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Education and Culture. Education and culture usually have 
been considered important factors in determining susceptibility 
to nostalgia. 

According to Jaspers (16) and Widal (29), Alibert wrote in 1825 that 
it was the nature of the uncivilized to be susceptible to homesickness. 
Cases of homesickness have been observed among primitive and un- 
civilized peoples (28, 29), but no evidence has ever been presented to 
show that these people were homesick merely because it “was their 
nature to be that way.”’ Le Goic (18) argued that illiterates are the most 
susceptible people and declared that the degree of nostalgia varies in- 
versely with the degree of education. Kline (17) believed that a narrow 
horizon or outlook and a narrow range of interests increase susceptibility 
to nostalgia. The usual argument has been that the cultured and the well 
educated possess diverse ways of entertaining themselves which prevent 
them from becoming lonely and homesick when away from home (17, 18, 
29). Perhaps this is true, but again crucial evidence is lacking. 

Rural and Urban Backgrounds. There has always been a more 
or less common belief that persons from a rural community are 
more likely to be susceptible to homesickness than persons from 
an urban community. Some writers (2, 17, 23, 25) specifically 
mentioned the rural background of the cases they reported. The 
only evidence which does tend to support this belief was obtained 
by Christenson (3). She found that of the homesick students in 
the group studied by her more were from small towns and rural 
communities than from urban communities. McCann (20), how- 
ever, found no significant relationship between the size of the 
home community and susceptibility to nostalgia. Although it is 
probable that more cases of homesickness have been observed 
among people from rural communities than among those from 
urban communities, this is probably because migration was more 
prevalent among rural peoples and because the writers were in a 
better position to observe cases occurring among people migrating 
from rural to urban communities than cases occurring among 
people migrating from urban to rural communities. 

Animals. Before leaving the question of susceptibility to nos- 
talgia it should be pointed out that animals, when taken from their 
familiar surroundings, frequently suffer homesickness or at least 
show behavior quite similar to homesickness in man (10, 14, 17, 
19, 24). According to Marbe (19) attention was first called to the 
presence of nostalgia in animals by Blumenbach in 1783. Although 
there are numerous anecdotes about the dog or the cat that trav- 
eled many miles and overcame many obstacles in order to return 
home, and about the horse or the cow that refused food when 
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moved from familiar surroundings, homesickness in animals is 
scarcely mentioned in the literature. The best account of home- 
sickness in animals was given by Kline (17), who stated that nos- 
talgia is not unknown nor even uncommon among dogs, cats, 
horses, or cows. Guthrie (10) stated that the homing instinct 
probably is developed in all animals and that the amount of its 
development probably determines the individual differences in 
susceptibility to nostalgia. Whether or not homing pigeons suffer 
nostalgia when confined away from their home nests is a question 
which he raises, but leaves unanswered. If they do suffer home- 
sickness, evidently it is not severe enough to interfere seriously 
with their efficiency as carriers. Ruml (24) stated that nostalgia 
is common in animals, and from this observation he concluded 
that nostalgia is older and more fundamental than human nature 
itself. Nostalgia among animals is a subject about which little is 
known and, so far as the author knows, a subject which has been 
completely neglected in the laboratory. Here, indeed, is an inter- 
esting field for study and research by the animal psychologist. 


CONDITIONS PRECIPITATING HOMESICKNESS 


Absence From Home. All the writers agree that absence from 
home is a prerequisite for homesickness. Obviously, one cannot be 
sick to return home unless one is away from home. However, the 
meaning of the concept ‘“home’’ varies from individual to indi- 
vidual and also is relative to time and place. In the literature the 
concept ‘‘home’’ usually has been used in its widest sense to indi- 
cate former surroundings, circumstances, or conditions to which 
the individual has become to some degree habituated. Thus the 
term ‘‘home’”’ is used to mean any part of, or even all of, the en- 
vironment circumscribed by a dwelling, a neighborhood, a town, 
or even an entire state or nation. The concept tends to become 
more and more inclusive and to include more and more area in 
direct proportion to the distance one is from his cherished abode. 
This does not mean, of course, that the degree of homesickness 
increases as the distance from home increases. Some ‘of the 
severest cases of homesickness have occurred in individuals re- 
moved only a very short distance from home. It simply means 
that an individual in a foreign land will claim as his “home” his 
entire native state, including even those parts in which he would 
be a total stranger and in which he probably would succumb again 
to homesickness for a more restricted place which he would now 


refer to as home. 
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Although absence from home frequently is given as a cause of 
homesickness, McCann (20) has pointed out that such cannot be 
the case. Many people who are absent from home never suffer an 
attack of homesickness, and others who succumb to homesickness 
during one absence from home do not feel the slightest degree of 
nostalgia during another absence. He argues that absence from 
home is not a cause of homesickness, but that it is a necessary 
setting or spatial framework in which other factors function to 
produce homesickness. 

Precipitating Conditions. Many factors have been reported at 
one time or another as precipitating homesickness. Such factors 
include hardships, defeats, discouragements, loneliness, bad news, 
idleness, monotony, an uninteresting occupation, sickness, irregu- 
lar mail, poor transportation facilities, and the knowledge that 
one cannot return home. 


Kline (17) believed that the absence or loss of the familiar and the 
restriction of personal liberty precipitate nostalgia. Jaspers (16) believed 
that nostalgia is the result of a sharp contrast between the old, which 
had become a part of the personality, and the new. Marbe (19) believed 
that nostalgia results from the absence of exalted and beloved persons 
or things. By “things” he meant any part of the home environment exclu- 
sive of persons. Other precipitating factors include the season, the 
climate, and even the time of day. Hofer (15, 16, 18, 19, 29) stated that 
the fall and winter seasons, when the earth is bare and the skies are gray, 
when the dead leaves are falling and the sun is cold and hazy, are the 
seasons for nostalgia. A strange climate, whether unusually hot or cold, 
wet or dry, was supposed by Des Genettes (17, 19, 23, 31) to cause, or at 
least to enhance, homesickness. Scheuchzer (16, 19) went so far as to 
argue that nostalgia results from an increase in atmospheric pressure. 
Hall (12) stated that the pangs of homesickness seize the heart and soul 
during the night or just at the close of day. Week ends, holidays, anni- 
versaries, and especially Sunday afternoons also are times when the 
pangs of homesickness are likely to be felt most keenly (20). 

An almost countless number of precipitating factors have been listed 
in the literature. In addition to those already mentioned the following 
were listed by Hall (12): the chirp of crickets, the singing of katydids, the 
sough of the wind, the pound of the rain, the fragment of a familiar song, 
and the fleeting resemblance of some place or person to some place or 
someone in the home situation. 


Apparently, anything that brings about or enhances one’s 
emotional attachment to his home, or that helps to arouse or to 
enhance a desire to return home, or that serves to frustrate the 
satisfaction or sublimation of such a desire is an etiological factor. 
Thus, it appears that the etiological factors in nostalgia are not 
only relative, but their number and combinations are unlimited. 
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THEORIES OF HOMESICKNESS 


Physiological and Anatomical Theories. The literature contains 
many theories of nostalgia. In 1678 Hofer (15, 16, 18, 19, 29) 
explained it as a migration of the animal spirits from the inner 
parts of the brain. From Le Goic (18) and Widal (29) we learn that 
Boerhaave and Van Swieten explained nostalgia as being the result 
of an alteration in the “‘black bile.’’ These writers also tell us that 
Broussais considered it a sympathetic irritation aroused by ana- 
tomical pathologies and lesions. According to Widal (29), Haspel 
and Larrey believed nostalgia to be the result of some anatomical 
pathology, but Widal pointed out the probability that they were 
confusing nostalgia with meningitis and encephalitis. Le Goic 
(18) reported that Bégin interpreted it as a persistent encephalitic 
excitation, and that Mairet thought of it as an irritation at the 
base of the brain, but that he himself believed it to be a form of 
melancholia resulting from poor cerebral circulation. Le Goic also 
believed that nostalgia, if not relieved, will terminate eventually 
in maniacal delirium or stupor. Jaspers (16) envisaged nostalgia 
as an emotional pattern superimposed upon the individual's 
personality. Thomas (28) offered an explanation in terms of 
memory traces of the experiences associated with the home local- 
ity, which temporarily render the individual unable to function 
properly when away from his home locality. 

Mentalistic Theories. Jaspers (16) reported that as early as 
1710 Zwinger envisaged nostalgia as a type of psychic phenomena. 
Le Goic (18) and Widal (29) tell us that Sauvages, Sagar, Cullen, 
and Pinel believed nostalgia to be a morbid entity and that Andral, 
Grisolle, and Requin explained it as a cerebral neurosis. Accord- 
ing to Le Goic (18), Dagonet believed nostalgia to be a mental 
disorder, and in 1865 Delasiauve classified it as a partial insanity. 
Meyer, according to Jaspers (16), called it a passive mental asthe- 
nia, and, according to Ilberg (15), he also called it an aesthetic 
mental illness. Both Jaspers (16) and Ilberg (15) reported that 
Friedrich believed it to be a form of aesthetic mental illness, and, 
according to the latter source (15), Griesinger concluded that it 
must be some kind of psychic illness. Pilet, according to Estéve 
(6), classified it as a form of psychasthenia. Peters (23) believed 
it to be a species of melancholy or a mild type of insanity. Papillon 
(22) agreed that it could be a type of nervous disorder, but he 
made a sharp distinction between nervous disorders and insanity. 
He pointed out that the insane cannot be cured by merely humor- 
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ing them, whereas the homesick individual can be cured im- 
mediately by merely being sent home. Widal (29) believed nos- 
talgia to be a simple cerebra! neurosis resulting from a peculiar 
fusion of imagination and memory. According to him, this same 
view was held by Benoist de la Grandiere. Féré (7) spoke of it asa 
fixed idea resulting from a dominating and exclusive love for home 
and family. Kline (17) spoke of nostalgia as a loss of psychical 
orientation and a shriveling of the ego. Marbe (19) did not con- 
sider it a disease, but he did believe it to be a mental state char- 
acterized by melancholia, depression, and fixed, uncomfortable 
ideas. According to Ruml (24), homesickness is a psychophysio- 
logical condition having a psychogenic origin. He placed it at one 
extreme of a continuum, with ‘‘nostalgic sentiments’’ at the op- 
posite extreme. 

Instinct Theories. Frequently homesickness has been ex- 
plained in terms of instincts. Hall (11) postulated two opposing 
instincts, the oikotropic, inclining the individual toward home, 
and the oikifugic, inclining him away from home. Homesickness, 
he said, results when these opposing instincts are of equal strength 
and each struggles to dominate the individual. Guthrie (10) 
believed it to be a blocking of a homing instinct, but modified this 
with the statement that familiar surroundings grow into the per- 
sonality of some individuals to such an extent that when the 
individual is in strange surroundings nostalgia results. Seabury 
(26) postulated a “love of home’”’ instinct which, he said, causes 
homesickness whenever it dominates the emotions. Schwab (25) 
spoke of an “expansive tendency”’ which sometimes conflicts with 
the “‘mother centering tendency”’ of all life to cause nostalgia. 
Frost (8) explained it as a conflict between family ties and the herd 
or group feelings. 

Environmental Theories. The earliest theory in terms of en- 
vironment was presented by Scheuchzer (16, 19) in 1710. He of- 
fered an explanation of nostalgia in terms of increased atmospheric 
pressure. Observing that people who migrated from mountainous 
regions to the lowlands often suffered nostalgia, and, being skepti- 
cal of purely psychic explanations, he looked for external causes. 
His observations led him to conclude that those whose physical 
constitutions were adjusted to the light air pressure of the moun- 
tains would, when moved to a lower region with increased air 
pressure, suffer from a compression of the blood into the heart and 
brain. Such compression, he argued, would naturally arouse feel- 
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ings of fear and a desire to return to the higher altitude. He be- 
lieved that young people—and especially those with a fine- 
textured skin—were more susceptible than older people, whose 
heavier, coarser skin could resist the increase in air pressure. 
Obviously, he was unaware of cases of nostalgia among people 
migrating to higher altitudes; otherwise he could not possibly have 
formulated such an explanation. Perhaps there were few migra- 
tions to higher altitudes, and perhaps such cases as did occur were 
too remote to come to his attention. 

Estéve (6) explained nostalgia as the result of a maladjustment to the 
environment which, he said, causes a compromise in the struggle for life. 
Hollingworth (13) interpreted two cases of homesickness as forms of 
childish dependence upon the mother, a condition which she believed 
resulted from excess petting of the children by the mother. De Monchy 
(5) interpreted nostalgia as the expression of a pathological relation of the 
child to its parents, plus strong feelings against an unconscious desire for 
the death of the parents. 

Criticisms. The theories discussed thus far are all inadequate. 
Criticism is not directed toward the theory of migrating animal 
spirits, the theory of increased atmospheric pressure, and the the- 
ory of anatomical pathologies and lesions, because these theories 
obviously are antiquated and, in the light of our present knowl- 
edge, absurd. They are presented here merely because they are of 
historical interest. The mental-disturbance theories would not be 
absurd if they merely envisaged nostalgia as a form of malad- 
justed behavior, but the author considers them untenable because 
they attempt to envisage it as some kind of an entity which takes 
possession of the individual, or else they merely attempt to clas- 
sify it as some form of a mental entity. They offer nothing of value 
from the standpoint of actually understanding or explaining nos- 
talgia. The instinct theories, are, of course, purely metaphysical 
and without any value whatsoever. All the legitimate criticisms 
ever made against instinct theories apply here. The environmental 
theories fail to explain the mechanisms of nostalgia, and most of 
them fail to explain why environmental changes cause nostalgia 
in some individuals and not in others. 

Conklin’s Theory. An excellent theoretical account of nostalgia 
has been given by Conklin (4). He states that in cases of home- 
sickness there seems to be an abandonment of certain patterns of 
stimuli which are accompanied by pleasant, agreeable feelings and 
which are associated with the cranial division of the autonomic 
nervous system. Abandonment of these patterns of stimuli arouses 
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fear, distress, and feelings of inferiority, which are associated with 
the sympathetic division of the autonomic nervous system. Thus, 
the individual is placed upon an emergency basis with a strong, 
uncontrollable desire to return home which usually cannot be 
satisfied. In the wake of this condition come all the symptoms as- 
sociated with nostalgia. 

McCann's Theory. McCann (20), following Conklin’s discus- 
sion (4), argues that the nostalgic behavior pattern is characterized 
by the frustration of a strong, emotionally charged desire to return 
home and probably has as its physiological correlate the activation 
of the sympathetic division of the autonomic nervous system. The 
frustration of the strong, emotionally charged desire to return 
home, in the absence of actual or symbolical satisfaction, gives the 
behavior pattern the character of an emergency emotional re- 
sponse. This pattern is recognized as homesickness because the 
‘“home”’ is the object or core of the dominating and highly emo- 
tionally charged desire. When the same pattern of behavior has 
for its core an emotionally toned desire for another person, instead 
of an emotionally toned desire for the home situation, it is called 
lovesickness. The close similarity between homesickness and love- 
sickness was pointed out by Widal (29), who reported that the 
symptoms are practically identical. The name by which the emer- 
gency emotional behavior is called is determined by the object of 
the emotionally charged desire. Marbe (19) stated that severe nos- 
talgia is identical with grief over the death of a loved one and that 
homesickness for the dead is the basis for the belief in immortality. 
Behavior similar to nostalgia also has been observed in people 
remaining at home after others in the home situation had gone 
away or after other changes had been made in the home situation 
(12, 17). Kline (17) reported the case of a child who suffered an 
illness resembling nostalgia when left at home while his parents 
were away on a trip. The symptoms included nausea, anorexia, 
and dizziness when trying to walk across the room. He refused to 
talk and all attempts to comfort him failed. Here we see a nostalgic- 
like condition in the one who remained at home and grieved for 
those who were away. Nostalgic-like behavior also has been ob- 
served in animals (17) under similar circumstances. McCann 
(20) concludes that the essential features of nostalgia are: (1) an 
“away from home”’ situation; (2) a strong, emotionally charged 
desire to return to the home situation; (3) thwarting of this desire; 
(4) failure of escape mechanisms; (5) frustration; and (6) the arous- 
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al of emergency emotional behavior with its various symptoms, 


PREVENTION AND TREATMENT 


Return Home. All the writers agree that the “‘specific’’ for 
homesickness is to return the sufferer to his home. But frequently 
this is either impossible or inadvisable. Exiles, prisoners, soldiers, 
sailors, refugees, those whose homes have been broken or destroyed, 
and many others cannot be returned to their homes. Those whose 
ambitions or desires have forced them to leave home, whether in 
search of fame or fortune or adventure or higher education, cannot 
be returned home because such return would not only frustrate the 
ambitions and desires which caused them to leave home, but, as 
Conklin (4) has pointed out, this very frustration would change 
completely the home situation. 

Treatment When Return Home Is Impossible. According to 
Widal (29), Laurent and Percy cured many severe cases of home- 
sickness among soldiers by showing them forged certificates grant- 
ing them leave of absence to return home and guaranteeing them 
passage through enemy lines. This type of treatment is referred 
to in the literature as “‘strategy.”’ 


Papillon (22) urged that this type of strategy be used whenever return 
home is impossible. He believed that drugs are powerless and that treat- 
ment must, of necessity, be limited to mental and hygienic palliatives, 
to increased activities and diversions, and to strategy. Calhoun (2) stated 
that activity and the excitement of battle always relieve nostalgia. Widal 
(29) argued that culture is the chief assurance against homesickness and 
stated that education, kindness, activity, discipline, and work are excel- 
lent preventives. He opposed close companionship between individuals 
from the same community because he believed that they would excite 
common memories which would lead to homesickness. He advised that 
psychotherapy, diversions, and strategy be used as well as hydrotherapy, 
tonics, and mild stimulants. He considered mental and intellectual edu- 
cation and increased social relations as among the best preventives against 
nostalgia. 

Le Goic (18) stated that education, diversions, and entertainment pre- 
vent nostalgia, but he disagreed with Widal that companionship between 
individuals from the same comrmunity would cause homesickness. For 
severe cases he advised that dormitive drugs be given and that the pa- 
tient be kept in a horizontal position to prevent an anemic condition from 
occurring in the brain. Le Goic believed missionaries and married women 
to be immune to nostalgia because he believed them to have other emo- 
tional attachments stronger than their emotional attachments to their 
native land. Kline (17) believed that work, sleep, and a wide range of 
interests prevent homesickness. Hall (12) believed that battle or a lively 
personal encounter brings relief, and Gross (9) stated that a powerful 
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sense stimulus is necessary to counteract nostalgia. Estéve (6) stated that 
psychotherapy can be used to good advantage, but he believed that 
stimulants, especially alcoholic drinks, bring quicker relief. Marbe (19) 
encouraged active participation in work, play, and sports. He also be- 
lieved that those who since childhood constantly changed their place of 
residence tend to be immune. Hollingworth (13) argued that sending 
children away from home on short visits tends to build an immunity in 
them. Conklin (4) suggested frequent changes and early training in 
independence and self-reliance as preventive measures. Frost (8) stated 
that companionship is the best medicine for nostalgia. 


McCann (20) pointed out that much can be done during the 
developmental years to help prevent homesickness in later years. 
He recommended that the child be allowed to make frequent visits 
away from home and that everything be done to prevent a strong 
emotional fixation or attachment to the home situation or to any 
item in it. On the basis of his investigation he argued that a rep- 
ertoire of behavior patterns that will insure good manners, self- 
reliance, self-sufficiency, friendliness, independence, a sense of 
responsibility, and a generally well-rounded personality will insure 
a certain amount of immunity to homesickness. He pointed out, 
however, that no amount of training can guarantee complete im- 
munity to nostalgia because the circumstances of the ‘“‘away from 
home”’ situation also play an important role in producing home- 
sickness. Treatment, according to him, is anything that tends to 
reduce the individual’s emotional fixation to his home; or anything 
that tends to reduce or to sublimate the desire to return home, 
such as work, play, social activities, friendships, ambitions, ex- 
citement, entertainment, feelings of success, anger, sleep, rest, 
good health, etc.; or anything that tends to prevent or to remove 
the frustrating circumstance, such as a promise to be returned 
home soon, visits home, easy communication with home, etc. 
What, specifically, will relieve homesickness depends, of course, 
upon the individua! involved and upon the specific circumstances 
of both the home and the ‘‘away from home’”’ situations at the par- 
ticular time of the attack. That is to say, specific treatment is 
relative to person, place, and time. 
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BOOK REVIEWS 


BIERENS DE HAAN, J. A. Die tierischen Instinkte und ihr Umbau durch 
Erfahrung: eine Einfiihrung in die allgemeine Tierpsychologie. Leiden, 
Holland: E. J. Brill, 1940. Pp. xi+478. 


This volume represents the first thoroughgoing application of Mc- 
Dougall’s instinct psychology to the field of animal behavior. As a text- 
book, intended for student use, presentation of the materials from this 
viewpoint has two obvious advantages: stated in terms of a driving pur- 
posiveness, the story of animal behavior achieves a dynamic and dramatic 
quality—notably lacking in the usually dry and insipid treatments of the 
subject—which effortlessly arouses and holds the reader’s interest; sec- 
ondly, McDougall’s system is sufficiently vague, self-consistent, and com- 
prehensive (extensively if not intensively) to provide a capacious frame- 
work for pigeonholing all the facts. The facts may rattle around a bit, 
but evidently the author feels that such orderliness, superficial or not, is 
intellectually satisfying. 

The materials of a true animal psychology, says the author, are psychic 
(mental) phenomena. Behavior as such is not an end in itself, but only a 
means for deriving this legitimate content. The aim of the science is to 
provide an understanding of the mental constitution or make-up of ani- 
mals. A science which contents itself with determining the ‘‘laws of be- 
havior,” without going beyond or behind mere behavior, may be physics 
or biology, but certainly not psychology. The method of animal psy- 
chology consists in the observation of behavior, in a free or experimentally 
controlled situation, and the interpretation of those observations. Inter- 
pretation involves a sympathetic feeling-into the animal, deciding what 
emotions, sensations, and desires are indicated by its behavior. The ob- 
jectivists, who usually do not deny, but simply ignore, the mental, are 
“like a man who puts on achromatic spectacles before entering an art 
museum, on the assumption that line and form are the only knowable 
realities of a picture and that colors are only subjective self-deception.” 
(Up to this point, Bierens de Haan’s argument deviates but little from 
that of Washburn. The parallelism between the relationship of ‘Die 
tierischen Instinkte” to McDougall’s system on the one hand and of The 
animal mind to Titchener’s psychology on the other, incidentally, is quite 
striking.) 

Search for the mental organization of animals need not start from 
scratch, but may begin with the concept of instinct, already discovered 
and defined for us by human psychology. Instincts are to be considered 
as ultimates whose origin probably can be discussed only in metaphysical, 
never in scientific, terms. ‘‘We recognize instinct but do not explain it.” 
Instincts are regarded as the organizers (‘‘Binder’’) of mental events; 
they are the units of cognition-feeling-conation. ‘Instinct is a psycho- 
logical phenomenon and therefore must be determined and defined in 
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psychological terms. Instinctive behavior is a biological phenomenon; in 
defining it one may use biological terms.’’ The essential wharacteristic of 
instinct and the chief criterion of ‘‘behavior’’ (as distinguished from mere 
activity) is purposiveness. This purposiveness, however, need not be— 
indeed, very often is not—conscious. ‘‘Awareness and degree of awareness 
in animals cannot be known to us; but the question of awareness is for us 
only an incidental one.” 

Since emotion or feeling is, as McDougall has pointed out, the ‘‘most 
characteristic element of instinct, one would like to classify the instincts 
according to the quality of their feeling-components.”’ But this attempt, 
says Bierens de Haan, meets with grave practical difficulties. Two other 
classifications are therefore offered: the first in terms of goals achieved or 
striven for (‘‘nonpsychological’”’ behavior, such as eating and fleeing), the 
second based on the source and nature of the cognitions which elicit the 
various instincts. The latter, which gives the organization for the main 
part of the book (Chaps. 3-11, pp. 89-421), is as follows: 


A. The pure instincts: 
I. Instincts elicited by cognitions of internal (intraorganic) origin. 
II. Instincts elicited by cognitions of external origin. 
(a) Instincts elicited by simple sensations. 
(b) Instincts elicited by structured (complex) perceptions. 


B. Instincts impregnated with (modified by) experience: 
(a) Instincts in which experience is simply acquired and retained. 
(Habit-formation by simple learning and imitation.) 
(b) Instincts in which experience has developed into understand- 
ing (“ Versténdnis’’). (Concrete intelligence: understanding of 
spatial, temporal, and causal relations.) 


This arrangement of instincts according to the stimuli which elicit 
them (in practice, the cognitions, sensations, and perceptions are oftener 
than not expressed in terms of physical or biological events) foreshadows 
the almost exclusive concern, in subsequent pages, with objective fact: 
stimulus situations and behavior. The purposive character of behavior 
continues to be stressed in this factual survey, but the previous painstak- 
ing insistence on (or justification of) purely ‘‘psychological” description 
and explanation is largely neglected. The convenient dismissal of mul- 
tiple-choice, Umweg, and maze behavior as evidence for the understanding 
of “‘static and kinetic spatial relationships,’’ the division of imitation into 
“social’’ and ‘“‘understanding”’ imitation, as well as a number of other in- 
trusions, may indeed have arisen out of an Einfihlung into the minds of 
animals, but in the reviewer’s opinion these particular contributions are of 
minor significance. Again one is reminded of The animal mind, wherein, 
after an introductory discussion of how the ‘‘minds” of animals may be 
known, the account settles down to objective facts. 

The literature covered by the author includes much recent material 
(up to Spring, 1939) and is judiciously selected. The discussion is usually 
clear, reasonably concise, and often penetratingly critical. Tucked away 
in these 478 large pages are many an important, but little-known, fact 
and not a few original suggestions. Emphasis is on qualitative rather 
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than quantitative data. The limits of sensory capacity receive scant at- 
tention, and the typically American preoccupation with learning theory 
is prominently absent. 

The book contains 132 illustrations, subject index, an index of animal 
types arranged in conventional groupings and sequence, author index, and 
a reference list of approximately 900 titles. 

HENRY W. NISSEN. 

Yale Laboratories of Primate Biology. 


KoncZEWSKI, C. La pensée préconsciente: essai d'une psychologie 
dynamiste. Paris: Félix Alcan, 1939. Pp. xxi +273. 


Human thought and conduct are the result of two large groups of 
determining factors. One group comprises the environment, the external 
stimuli which impinge upon the organism. The other group of factors is 
more elusive and at the same time more far-reaching and profound, for it 
includes those influences which can only be known through subtle intui- 
tion and alert introspection; but these are the items which are of first 
importance in understanding the accomplishments of creative artists and 
scientists. 

The majority of mankind is a product and victim of its environment. 
Individuals are rudderless and passive shallops tossed about and carried 
along by the stream of external events. They move according to the 
rhythm of their environment, like dancers who lose all power of resistance 
to the beat and melody of their accompaniment. A few individuals, how- 
ever, like mystics, dreamers, writers, artists, philosophers, scientists, etc., 
know how to withstand the force of external circumstance. They fol- 
low the dictates of sentiment, feeling, memory, logic, and a host of un- 
conscious tendencies which exist prior to language and action. However 
influential these tendencies may be, their true psychological nature can be 
only imperfectly described in words, as the poverty of psychology in this 
direction attests. 

These two aspects of life are not mutually exclusive. They exist side- 
by-side in every individual, but their relative proportions vary widely. 
Both contribute to the constitution of personality and fix the pace and 
character of its functioning. Together they form the basis of a deep-seated 
psychological dualism which it is the difficult task of mental science to 
describe and understand. 

The author of this volume is a young Polish philosopher whose intel- 
lectual debts are paid chiefly to Bergson, Delacroix, and Binet. His debts 
elsewhere are negligible. This freedom from historical and contemporary 
commitments gives to Konczewski's writing and speculation a certain 
freshness and charm, but, unfortunately, little in the way of practical 
originality. The book was written partly in the hope of inspiring a greater 
interest in scientific psychology on the part of novelists, who, in spite of 
their dilettantism, Konczewski thinks, know intuitively a good deal about 
the workings of the human mind. Several of the chapters contain in- 
genious twists of imagination which deserve more serious attention from 
professional psychologists than the tone of this review might imply. 

CARROLL C. Pratt. 

Rutgers University. 
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MANNHEIM, K. Man and society in an age of reconstruction: studies in 
modern social structure (with a Bibliographical Guide to the study 
of Modern Society). New York: Harcourt, Brace, 1940. Pp. xxii +469. 


This is an ambitious book. It seeks to analyze the main forces under- 
lying social change in the present era, and on the basis of the analysis 
it proposes a solution for the harassed democracies. Its approach to this 
subject is in the grand style of German Kulturphilosophie. Empirical evi- 
dence and proof are lacking. Instead of statistical charts, dear to the 
American scholar, we find broad, sweeping statements about the nature 
and evolution of society. 

Dr. Mannheim, formerly professor of sociology at the University of 
Frankfurt/ Main, witnessed the rise of totalitarian government in Ger- 
many. He is convinced that the rise of Fascism cannot be explained, as 
many American scholars suggest, by reference to particular historical 
conditions in the countries concerned. Fascism is, rather, an expression, 
however perverse, of a great social change that the Western World is 
undergoing. Laissez-faire democracy has come to the end of its rope and 
must inevitably give way to either Fascism or planned democracy. Dr, 
Mannheim proposes three basic principles to explain contemporary social 
change. 

First is the conflict between organization and planning within the 
democratic state, especially in business and industry, and the laissez-faire 
policy of the state as a whole. Powerful regulation has become established 
in certain areas of society; but it is planless with regard to the whole of 
society. The conflicts and disorders that ensue from such planless regula- 
tion demand that the state sooner or later take upon itself the function of 
planning and regulating the entire social process. 

The second reason for the decline of old-fashioned democracy is the 
extension of democratic power to the great industrialized masses. For- 
merly democracy was in the hands of an élite group whose purposes were 
integrated and rational. But now unorganized and unintegrated masses 
have acquired power. Mass sentiment must be taken into consideration in 
public policy, although the masses are often incompetent to pass judgment 
on the issues. Social ideas are undermined by public criticism before they 
have been elaborated into workable form. ‘‘The detrimental consequences 
of publicity in an increasing number of spheres can best be observed in 
the fatal fact that since the World War, external politics have in a certain 
sense become increasingly public, and in these spheres waves of mass 
sentiment have had to be reckoned with where previously internal discus- 
sions in the diplomatic circles would have sufficed.’”” Dr. Mannheim pro- 
tests that he is not being snobbish, but realistic, on this point. The issues 
of government have become too complicated and technical for the public 
to understand. The public should determine the general direction of 
policy, but the translation of policy into practice is a matter for the tech- 
nical expert. Dr. Mannheim does not indicate where the dividing line 
should be. 

The third factor underlying present social change is the development 
of mass techniques for controlling society. Just as economic production 
has passed from a stage of craftsmanship to one of mass production, so has 
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psychological production. Attitudes, values, and character are no longer 
“homemade,” but are produced in mass through propaganda. It is futile 
to try to buck this current. The mass techniques must be utilized by the 
state in a planned democracy. 

Although Dr. Mannheim has little love for Fascist regimes, he is 
plainly advocating that the democracies take over certain of their prin- 
ciples. Yet Dr. Mannheim also believes that freedom and self-expression 
can be maintained in a planned democracy (though in a different form 
from what we have today), and the evils of the Fascist system thereby 
avoided. The final section of the book is given over to a discussion of this 
problem of “freedom at the level of planning.”’ 

The most general criticism that will probably be leveled at this volume 
is the criticism that it reads like typical German metaphysics. The style 
is heavy, murky, and abstract. Many of the ideas turn out to be familiar 
when translated into familiar terms. Others defy translation. 

Most conspicuous is the absence of any discussion of concrete, prac- 
tical issues. How is the transformation to a ‘‘planned democracy” to be 
achieved? What group is to maneuver it? Where do Capital, Labor, and 
the existing political parties enter into the picture? How are men to be 
motivated to coéperate effectively with each other in a planned democ- 
racy? Will the emphasis still be upon self-interest and self-aggrandize- 
ment, as in laissez-faire democracy, or will group rivalry be the chief 
motivating force, as in the Fascist states? 

In addition to these general criticisms, Dr. Mannheim’s approach is 
apt to receive severe criticism from special groups. Marxian economists 
will be disturbed by the small consideration given to class-conflict in 
explanation of the present state of affairs. (Economic determination of 
this kind is treated as definitely subsidiary to the more general principles 
mentioned above.) Psychologists will dislike the tone of inevitable his- 
torical causation that seems to pervade the book. They will also find the 
psychological sections weak and the psychological references in the 73- 
page bibliographical guide out-of-date, unrepresentative, and frequently 
erroneous. Finally, “‘tough-minded”’ scientists will be disturbed by the 
lack of empirical demonstration and by the Utopian quality of much of 
Mannheim’s thought. 

Yet, in spite of these criticisms, this is a book that deserves serious con- 
sideration from students of society. While it does not come up to high 
standards in its technique, details, and logical structure, it does, never- 
theless, have definite positive contributions to offer. Its value, in brief, 
lies in the fact that it suggests novel and stimulating perspectives for 
viewing the events of the present world. 

DONALD V. MCGRANAHAN. 

Harvard University. 


Cote, L. The background for college teaching. New York: Farrar & 
Rinehart, 1940. Pp. xxiv +616. 


The author’s purpose in writing this book was to provide the young 
men or women who are preparing for college and university teaching 
with an overview of the problems they will meet in their work and to 
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present such results of research as are available concerning each of these 
problems. An attempt has been made by the author to gather together 
what is known about college life, college students, and college instruction 
in such a way that the prospective teacher will be able to use it when he en- 
ters his chosen field of work. While it is stated that the object of the book 
is to present facts rather than the interpretation of them, it is quite clear as 
one progresses through the book that the author’s sympathies lie with 
the type of institution which seeks to determine the abilities, needs, and 
interests of its students and to build its educational program around these 
findings. The educator who places the curriculum first and the student 
second will not derive much satisfaction from the reading of this book, 
particularly the part dealing with the college student. 

The material presented can be classified under four headings: (1) a 
description of the American college, its objectives, curriculum, and chief 
characteristics; (2) the college student, his growth, learning capacity, 
interests, and attitudes; (3) techniques of classroom instruction; (4) the 
relation of the college teacher to the administration, his colleagues, and 
his work. Included in the latter is the evaluation of college teaching. 

The data in Part I pertaining to the number, distribution, and types 
of colleges will be of doubtful interest to the typical college teacher. The 
chapters dealing with the curriculum and college objectives will be of 
more value. Subject-matter specialists should find the author’s ideas con- 
cerning college entrance, required courses, individualization, credits, and 
degree of specialization both interesting and challenging. They represent 
very well the modern ‘‘personnel point of view”’ in higher education. 

Part II may be considered a treatise on educational psychology as it 
pertains to higher education. On the whole, a good summary of the studies 
dealing with the behavior of the college student has been presented. The 
chapter on incentives is of particular interest. It is pointed out that very 
little research evidence is available on the subject of motivating the col- 
lege student. While much theoretical discussion can be found in the litera- 
ture and a good deal of laboratory work has been done on the subject, 
this is of inconsequential value to the college instructor in his classroom 
activities. One cannot help feeling, however, that the author should have 
emphasized that laboratory work is not necessarily intended to be of 
practical value. In motivation, as in many other branches of psychology, 
some fundamental laboratory work is frequently required before practical 
applications are feasible. 

Many valuable suggestions are offered in Part III concerning class- 
work problems. Should the day ever dawn when some instruction in edu- 
cational methods will be required of the college teacher, the material 
presented in this part might well become the nucleus for such a course. 
The chapters on class procedures, preparation and assignments, examina- 
tions and marks should be of considerable practical assistance to every 
college teacher and particularly to the inexperienced. Instructors who 
are interested in their students will find the chapters on the inferior and 
superior student very helpful. 

The difference between success and failure in college training fre- 
quently hinges on an instructor’s personal and social, as well as his pro- 
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fessional, competency. To help the college teacher in avoiding some of 
the more common pitfalls, the materials in Part IV have been included. 
As pointed out by the author, the individual who studies his college or 
university organization, who is discreet in his dealings with his superiors, 
colleagues, and students, and who follows a high ethical code will find 
himself richly repaid. College teachers may feel that they should be 
judged by academic standards alone, but that is infrequently the case. 
In the classroom, on the campus, and off the campus appropriate be- 
havior is essential. Because it is so frequently overlooked or ignored, the 
material in this part might well be designated as required reading for 
every prospective college instructor. 

In reading this book the reviewer attempted to place himself in the 
position of the individual for whom it was intended—the beginning col- 
lege teacher. As a book which aims to provide a background for college 
teaching, it has unquestioned merit. It is the guess of the reviewer 
however, that it will not be widely read by academic specialists who are 
planning to make college teaching their life work. It is too much of a 
textbook, too heavily documented and too brief in its treatment of a wide 
variety of topics, to appeal to the typical college teacher. Professional 
students of education and college personnel workers will derive pleasure 
from reading the book and will find it very useful in their daily work. It 
is an appropriate text for courses on higher education and college person- 
nel work. 

Dewey B. Stuirt. 

State University of Iowa. 
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NOTES AND NEWS 


THE officers of Section I of the American Association for the Advance- 
ment of Science elected at the Philadelphia meeting in December are: 
Vice-President, Edmund S. Conklin, Indiana University; Secretary, 
Arthur W. Melton, University of Missouri; and Committee Member, 


Edna Heidbreder, Wellesley College. 


THE 1941 meetings of the Midwestern Psychological Association will 
be held at Ohio University, Athens, Ohio, on Friday and Saturday, April 
11 and 12, under the presidency of Dr. E. A. Culler. About eight or ten 
sections and a similar number of symposia on special topics will be 
scheduled. Psychologists and others in related areas are invited to attend 
these meetings. Full details as to program, housing and transportation 
arrangements will be available from the office of the Secretary-Treasurer, 
Robert H. Seashore, Northwestern University, about March 1. 


As part of the activity of the American Psychological Association’s 
Committee on Displaced Foreign Psychologists, Professors G. W. Allport, 
W. A. Hunt, and Saul Rosenzweig have organized an International 
Seminar in Psychology for psychologists in the Boston area. Under the 
permanent chairmanship of Professor Hunt, 12 foreign and 12 American 
psychologists are meeting at bimonthly intervals for the informal discus- 
sion of current psychological problems. 


THE Tenth Annual Meeting of the Inter-Society Color Council will 
be held in Washington, D. C., on March 4 and 5. On Tuesday, March 4, 
both the morning discussion session, under the chairmanship of Forrest 
Lee Dimmick, and the afternoon annual business session, under the chair- 
manship of Deane B. Judd, will be held at the American Pharmaceutical 
Association Headquarters, 2215 Constitution Avenue. In the evening 
there will be an informal dinner for delegates and members. On the after- 
noon of March 5, at the Mayflower Hotel, there will be a joint technical 
session of the American Society for Testing Materials and the Inter- 
Society Color Council, with M. Rea Paul acting as chairman. A popular 
session, ‘‘Parade of Color,’’ will be held in the evening in the Auditorium 
of the Potomac Electric Power Company, 10th and E Streets, N. W., the 
chairman being William D. Appel. Members of all member bodies and 
any others interested in color are invited to attend the sessions. 


At a meeting of the Connecticut Valley Association of Psychologists, 
held at the Norwich State Hospital, Norwich, Connecticut, on December 
14, the following officers were elected for 1941: President, James J. Gib- 
son; Vice-President, Albert K. Kurtz; Program Chairman, Jack Buel; 
Secretary-Treasurer, Elmer R. Hagman. The speaker of the evening was 
Dr. Louis H. Cohen, clinical director of the Hospital. 
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192 NOTES AND NEWS 


A Conference on Education for the Gifted was held at Teachers Col- 
lege, Columbia University, December 13 and 14, in honor of the late 
Professor Leta S. Hollingworth. In addition to special sessions there were 
13 seminars, participated in by psychologists and educationists. 


CORRECTION 


The statement appearing in the report of the A. P. A. representative 
on the S. S. R. C., read at the Business Meeting of the A. P. A. at Penn- 
sylvania State College, to the effect that Henry S. Odbert was at Howard 
University should be corrected to read ‘‘Dartmouth College.” 











